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Jf WRcftir 

ifo f?S?T 3^ qTfr 
_ srgspRTsmcT sreirar, f3»rm 

3iT5r ^ JTRcT Jf 33lf ^ ^ ^ ^ t 33^ f*r ^ f ® ?r>3 ^^Pct | fkp 

3 rfr ?3 ^T 5 r ^ ^7 Jf arr^r sft f^^nrFr 1 1 ft % % 

anar ^ firg- tI I ft?r sr^ ^ q"^ jtr 3 arT^^rft % girir ^ ftf§ gg- ^ % q^q 

aftrogf g qgr 'qggr |ft t arrar^ 70 ftftgg g# g;t anftq^gig ?q^q g sr|gft«T ^ 

350 ftftqq gq ^ ftig qnqffqq^g qrrg ^ %qjq agi gq; gyf% gr^gft gqf if aft?' q?TT 
% qftsrgg gft 1 1 ig% ^ ftqft gift aft^ ??#?: ?r IftftiR' ?Tg % grw q>t 
g ?^ggqRqf % argtrft ?> g;giTT fggt 1 1 

If gqgq aft z^ftaft^gr (Taeniocrada), gtsftfqftijfft (Protolepidodendron) 
gk (Hostimella) g fgg?r-^gg | .^gTiq (Stoma) q^ftg 

qft qg gft ^qtt: g|f qft gft 1 gft ^ ^ggqreq % ggsrq | ft jftgrg't ^ggqTgqf 
% gg qft gqftt % ft?s ggg ?t gq^ gg agg 1 gggg ggt ggg, ^ tftftgg if 
gwfanftfqg (Archaeopteris) gtq |g^ ^g argTfgftftft % gift % gg ^gigraftq ftfggg 

?g % agg ij q| % l ?g gft % ggt ?t ftsjf 5 * ?tg 150 ?te g 

gt gfg? gf ft^ ?:g% ^q>ft % ^rjj ft;^ ft ^ ^ 

gg ft giggrggr ft 1 

3TTf3 

^grai^ggl ft w % gifg gft ?t ggg qqgg'f fgig qgftft?^ qng g fag 
gft ^ fqqfg gftt g^q ?fttq if gg^ g 1 ^g ggg ^ a^ft if ggg^; q-ir ^ g> 
an^fftfgftgfqgt ( Archaeosigillaria ), ^fqftfgftgfqgi ( Lepidosigillaria ), ftqft. 
tffTf'gg (Lepidodendropsis), gtq gTfqftfqq^gi (Cyclostigma) % #1: gr^^ifigg ggf 
ir arraBqfgg ft g^ 1 ^g grgqf ? grg f ?g qt^ gg q| g gt q?T'Sfqg (Rhaco- 
pteiis), ^T^ftgiftfqg (Triphylopteris), qtfggr (Rhodea) aft'?: qiftftftfqg (Palmato- 
pteris) ft I ?g ggft % gft % ggft ft gftqif 1 5s ft gft ?g ftgf | aft^ gigrt grgg ft 
gift 1 5 ftq ft gft? ^ I 

* 72g grw ?fgg gftrftgg, g^ggg; ? ggg-?; g?; fggyg g^ggrg gftEft % ggjg fft^T 
ggr gsgar qftg grgg 1 
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SR 

^ Jf ^ ^f?T'^T?r aftq; sTTxffTW q-yif^mq- (qn-^-q-^fir^T^r) ^ ^qwq- g;q;Tm^- 

?ft3T ^ f?’RT5^?r it ’TifT I ig- cRT^pf^RT fpT^r^Jr ^T WTIT^T g-RTST^- 

^ fqrnT 5 n% ^RT ^TfFT ff*T 5 >r JTRT srm 1 1 w f^’TT^^T!?^' % f%'W Sf f® ^irfr% % 
f5i% ^ t q'tnT 1%i% sft^rr 

qTsrff % arraR % arf^fcxR Pt^ ^T t Farq>?5T, iFTfs farsTiT, ’T^ff ^ 

^^arTsff q?T sttt fzT^R aft^ cr«n ^qj^q- ^T?r % arwirsT % sr^r fir?fr 

I I ^ f?rsF?r % ar^flfR q^r^TTfirq-q- qjR Jr q- %q?r afsr^ftqi ^ arR^fqqr, ^riq, 
qfsmV 3rq?^q?T a^T qfST# arqfqqrr xrqr fqqirq ?qvr % 'll ^ q fafir qsq 

sr^qr anfenft anfq % armr-?: qq qfqqrqr^q qrq fqqr qqr i Tffs-qprr^^ % q«ft 

qrqf t q>T qmT srpri ffqr^srqq qrr snrrq | sft fq«r fq^rw aftq; ‘?5f?^q- 

^ if feqrtrqq (tilUtes) % trqrq ^ ^ qqqt ^ I ffqr=5®Tqq qrt % 

qt't qqr arKrqq qRir % qqr q^rqr | fq? srrq^'ffq qRq qrr aff t ^rq 3r> q?qR % qm'qT % 
qrq % srrqRr ^qrq qqrqr, fq^rq, qpfpjft q^w, qeirsf^qr afk q^RT®? ir 
artaq^qr ^ fqq^qf qffqqr Jaq qqr ^qr farr | afVq % qTqiR qr# qf^qf % 
qmrf'tfrq qqfn % qraenfqq qr i f5qT=5BTqq % spt i^ qH% qrqq'f % arq^rq 
qfeqRT % qqf qrqf if qT% arr^ | aft qrq if ^jqrq; arqq f) qqr aft’: ^ f»5rqqr qqr 
^qr arrar fqgrf ^qr 1 1 qrFqf^qr q> qf | fq? ’qrqf^qiq ^ q%qlf ift ‘qqiwrfe^^' 
aftq; 'fqqr^q’ % q'ffr 3;qT % 'qr?q if fftqft qrir ar^^rqf % anuR qq; ftqrt (1933) 
aft’: qr^qt (1935) % q^ qsrrq T’srr fqr qfqqrqr qrr qq^qifqqq q'qt’:? arq^ qRftrqr 
^q ^ f^qr^rqq % qrq |t qqqq q^ft qqrR g^-qr ^qt f«P ’jjaW'is' grr q^T, qff 

qtqtq qiq’ ffqrqt % qqfq % aM ^ qqef | i i[q qrrq *ft qitfqqi qq?qfqq'f qq 
^qrqr ffq % qrq-qrq qr^ qr% qq ^rq q|f q’ ’qrqr^fTq qrqqf %■ q^rq q>qt qft qq- 
ftqfq % qiROT qqrqr qqr (fqqqft 1943 qqrq?q 1955) aft arT^ffqqT ^ 'q'a|q qT!f ftRT^s’ 
ft qT% qir I 

#ft-qft ftfqqrqr ftoq qiT fttqq q^q g>ft qqr tft-% qgf qq afqq qq qrft 
fftqft q^r, inffqt afh: fqfqfq % qrqi ft i ®tft q^ft % qqftt q%qf qtft 'fttf apt % 
qaff ft ffftaarrfftqT (Buriadia), qwqftfqftriT (Walkomiella), fttfqtqqiq (Moranocladus) 
aftq; fftm'Rftfqin (Searsolia) % qrq-qrq qtft q%qt qi% (Glosiopteris), 

qqqr'ftPw (Gangamopteris), q'tqqtfqaftfeq’r (Noeggerathiopsis) aft-?: gqi |q^ qqpR % 
'ftsff % fq%-a^ afqq qgr % qjq qq t| ft I ft g-^ft srqr^qfttaft qrqq ft qq: qiq ft 
^fen (Tietea) ^ qarTqqq: ’qq ftt ft i ^^x qqrf qqqqfftftf ft ^’^tqftf'qqiq (Sphenop- 
hylum), qqpftfttgTT (Phyllotheca),qTTT3ftJ^T(Schizoneura), TPftftf^ (Raniganjia) 
#ft q’ftqrfiq^, qriqftqrqq aftq wrq't’qr^g qfiqfftq ft i fq?’: ftt, qgq fttt ft |t ^t^- 
qi^ aft’: qrqtqjT^qq q^qr^i’ qft | qift% ^ qjgrtff % ^ ^ qftqTW ft qfqqfftq 
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q-’ff Jf ^ 

>3 

^ ft^T I f%?5 Tffji^rRT (megaspores) % srfsT^ 5r 'TT^ 

% ^r'w t WRcft^r w?ff t % srfsr^ sr^R % ^ 

^'Tf?«rft' 5fiV sftT I I 

t % ^R^'TfrR? 3 rM ^ 551T3ff aftr % Tft^Ptft TfT- 

^ ^rr 1 1 ^fir^^r: ?T|f w itt ^njff Tftg-irrr«Tf ^ 'srrfT m i 5!Tff% % 

?pflr % t 'f^sfTT '3rR*T ^|?rTq^ % Tiirr ^rt ^ # 

gfe 1 1 ^t %wkt snp'iT HtqnffeTTf*H?T ^ % 

?r*rR |?r^ 'ftsff ^'Y srY 'rfYpff t ft fRf % ?r»ft | ^Tf ir^ | 

^ ^ ¥7 % =^Yft 'Tariff ^T'ft 'T'JT'TTcft ^qY^ft^r Tft fW i ffenfem, 

sTRqjYfij^^n aftT 'lar^ Tf^ s^t sr-crtirTT^ qYsff qrt nfe^RT 

Jf ?R ^rit ^ jtt: 5fe 1 1 

It wir ^ qjRT % ^r3^?rin % ^Y % f??f ^r f«RT % ^fr ^w, st^ir sftq; 
?5Tf^ ^Y % itY fit % ^ qY g;Y: arY^TTf^r ^'jt Tf?fY lY i ?XRiT srimr | 

rfgiM ftm (Stigmaria) aftr 5^ ^rmrsff % ^fiFRr ^nrY Y ^irtY ?«n?T (^if % 1%Y ?«ir) 
qY sYt ^rRYfifT % f ?fY % ^T??riT Y ^-^^nrY ^ 3r|qf?qfY i 

^YY ^ q>T 3(T5rq7?r % ^Y Y qYf ^'»>i«i<ht ifff | i ^ sfirYY % 

Y 'ftt 5r?TiTR fY irY YY Y ## % YtY rttY Y f^R^Y YYsrf 150 qste 

ft IT# I fY i3[qx itr t^YY Rif^ fqx Y ictY arfsrq) Y aY^ i ?rY YtY^^r^r 

rrqr ^Y ft! Y ^ % srt ftY aftT f ¥ irtr ^ qrR# Y trt iiq! 

pY ^T. wfu fYspi: It ^Y itY I w YYixY q!T ^Y^r ^ #Yq!TTr Y ssrY Y Y ^itY an- 

Tf I stYt ^ft’R Y YY YYYq!T^ ^rq: ^ttY tYY i YY 3 ;^ ^rf 'Y ^ti ^ | ftr^RT irY- 

iPT^ Yxt^ q-fY I 3 r: fY w 3Y1^ 5"^ Yt Yq!TT '^nY Y?rT RrffY 1 

srYq? YY^TfiT ^iTTqftrfYinftrYf stYt ^jftjfnftYY Y 'TfY YY iTf ^cPitt | fY fPRT 
pY^rt YtppT pYtYp 3tYt ^JtttY 3TYft3!T Y YrixY Y ftRYp T^?«nY Y srt p|f 

^TfT cRR ’q'l YtitY q!T srfcrfYfsTcq’ qxTPT | ftrY 'fepq!T fap YIrpt’ ^fp t 1 Y ^- 
T'TftRt ftrpY Pf YtppT ^PT, pftYf YV mTTYf Y pr«r sRiftp ftqR ^ Y pr srRXT 
^ sf q'R' Y^rYf Y iR sYt YrY Y ir i ‘fY'PPP Y Petstr’ Y pst Y Yt ’Jsp 
qift sTRt I Pf P?: I tY' ftspYfRiT YrYt Y arrgiTT PT art PT ^rff Y tpr Pft ptY iiY 
aft 3 tYt ^trY arYftq!! Y YtpY Y sTTfr fY I Pf pr Pff | wYtft! fY ^YftRt 
(Vertebraria) Y pYt Y PTP Tfift ft art fYYY | 1 Ytar ^PRP Y fYvR | ft^^ ^ 
pip PcPtf Y PPTT pY YpYt Yt YtPf ^tt fYft Y af^ftp Ytar Yt fYY 1 1 

SR 

qppf-TTfYPP PT fPR- YtPPIPT q!Tvr Y PTP PtY-PtY PTfYfYq! PT PSP PfpPRT ^TP 

Y 'cp! app ppR Y PP PP fpppp fan pp PPPif pYpt^p '^p! ft Pf aftT pPTPfppp^f 
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fafoir 2 r?Fr 


T| I w ?rTr 5 r wn: 4 ?V ^ 5 T?'Tf 5 riff % ¥rT«r ^ 5 ^«r 1 %*=^ »ff 5 ^FrT 
% 3 f*r?Tlr % w 3 ffT fTTffjrt ft ?r# »?rmT^fT?r (Glossopteris), 

HtqnTp!| 3 nf'?TO (Noeggerathiopsis), (Sphenophyllum), ’?TTf^?fTT (Schi- 

zoneura) f'KHN't^T (Phyllotheca) 4 ft STf % (fsT^T'^t pftT 

ITT %>n?'fR ffw I) aftr flftirW’CW'irfTH (Neomariopteris), (Pecopteris) 

"ivT % I ^ % $rrq^T^T 5 fT (Lepidospteris) afhc aTfJRtufiraw (Dicroidium) 

(Pterophyllum), ?rf?#®t'BT? 2 : % stf 5 i 3 #ci;f^?T (Taeniopteris) aftq; 

(Pseudoctenis), ^ Wretf*H?r (Rhipidopsis) 'TKT ^ l w 

stpriT ^ ^ Tft^rTT aTfg-qFfm ?^«rT?rt Jf sq-rfr «rT, ■5r?T% ffRW ira[T-*P<T ft spTsfffir^T^r 

arrir ftsff qft ft ^ qft^ ft-ft i wrrq^ t tf-qtt 'TrwtTT 

^ ’ JTf fffsrjT % 3 ;?r % hitjt arqt = 4 R*fr? 4 F# q" 5 C qfq- i irg ?TfW % wm % ^ 
gui% arRT ws; ftqcr Jrft % ge (Glossopteris) aftT gw%T qtsft f- 

arf^ 4^ft artf aftT 5T?aKtaff53W (Dicroidium) aft-?: gfarf^TO (Pteridos- 

perms) spfftft ft I ft^TJRt f ^fcT ftt % ft ftt ?r% if artar aftT arar^arlg-rff 
(tr^ g^t) f gf awf art argtg fi ggr i f g fggm gg^^gffnrf wg affr ^flrg- sRft t 
far ^ ftTR ggg arr fgg% gsfft, ggfggf afr^ ®ti: graftg gM % ft^-ftg if gft 

^fg «ft ftg gft gftgg gTggg ggg ft gg gft % 5lRf, =>ftgt aftr gft ggf % 

ftgr? g?r gg 1 %?rr % i ^R^fgjp % afg % gigg gRsBtgfasm (Dicroidium) aftt: gg% 
ggR qt^ q^T fggrg fr ggr gg jfg qft gggT| gggfgft ggmlf '^ft ft gf i 

?g% grg gag gtggRT 'TRgfg ggggr’^aggt f fgg% aftgrfg fgpr % TRgfg 
qggf if gaft-g|% fafaR 1 1 ^g 'gtfgqr qiig if giTftg gft ^ jg: tr|ggT gm grq: ?ft i 
?g ggg ^ gggrfggf if ^irer^t^g arcgfergi g^r if «ft fgg% ^gift grifiggr ^r^^ggr 
giR if % I g=5g gfggRT ggRfgg^ f ^fs^^g % giwtfqRR (Ptilophylum) qg gfgr- 
gg if qri- ir qfrgqrgfgt ^ ?ir fgR gt^gigr % 'rgtgif^fcg q^tn' afti gsg 
gtggrgT % ‘grisPtgfggg qgtq;T’ % fggrtg 'gr^gtfqigg qgt’ar’ q^t gR g ^rt | i 
^g q^^T q^ gR tf-ftgt if gtfei^gt (Marattiaceae), feqgrfgcrft (Dicksoniaceae) 
fgg'fttf;!^gt (Thyrsopteridaceae), ftg%fgr![gt (Gleicheniaceae), gR«fq;?ft (Cyatheaceae) 
gtq; ^ fggqffTgT (Tinpaharia) gir gggt^ gigg gt^ qnsqftgtsTffeg (Lycopodites), 
fgtft^ggr^gg (Neocalamites) ggi ?qftfggT?gg (Equisetites) ^^g qi# gw qt% 
ir I ggq;fgftg gr^gtqiRfeqr ggrgggtfggf if fggg ftffeggg'tfggr 

(Williamsonia) ggqg ft srg^g g|T fRT l ^gt gT?#gTqiT?gg gT?»S%5g gti: &fgftRj:# 
ggf % qf ffit ^ ?gqir gfgftgg gR gft | i gtirqrT (Baicra) gtq fggtan?fgg 
(Ginkgoites) git fggtqiTfgg (Ginkgophytes) % gt gRg^g gggt % gggt affq; gR 
^gigt if git |g if [w gg qg t^q>gTg ftfgg ftgg Wft (Ginkgo) ftg gtq; grqR if 
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^^TRTT I l] ^«r ^ !Tr% ^5ff jf $^>BT?5m (Brachyphyllum) 

% ?n:f % (Cupressaceae) ^ aftr %5 

(Podocarpaceae) srf^^fsRgr (Mehtaia), (Sitholeya) anf? 

?fk 3Rt#ftrnEfV (Araucariaceae) famir Jr%ffTftR? (Arancaria) 

^ si^Rf^d %3TRr'3r (Lianas) (Penloxylon) ¥ft 'f^Eff % ?rT^ 

^ ■^1; ^ 1 'TTviPEr^ 3r^^' % ^?r Jr ^Jr % Rr5=f Jf 

ir?5r «r i ^5r % afir^ff ^ ar^sn ^ 3f)T 

^ arin^ iiPT5 % 1 5^ ?r5ff if aftt aft^ ?rtr ?srR # «r 3r|t aft^ ^ ^ ^ 

ark (Bryophytes) % R'frra- % far^ arRR % I 

W% ^T? 1%R fip^^RT spr^T % ^ ^ 2R ^ I 3R%^ ^T^TT ^ arcrafJT 

3R?«rr %fkT, =artfe?T, '^arRrr af)T ftr) tt fJrn^ 1 1 ^ w^ff % ^- 

TtEff Jf spTar % ^ | ^ Jr ^ arrir RrpfT i 

^ TTaRl Jf ansifipanfctr^r (Onychiopsis), atTf^pMatarT (Weicshelia) ark: 
(Hausmannia) ^Jr ^ ark qk>'^a:rT (Pachypteris) ark |k%3ikT?5m (Harrisio- 
phyllum) ar^TRcT^^ tff t l 

ITT STT'^kw gr^t^^-T^^Tap?q 

Rtr %l:?rg' p ^ afflPT wr ?rk far^ Jf ar^rTErrcaT Jr Tr^RijtJT Tfr wfk ^ 

^«T ff aRrp^aft tTR'ff % 300 firf%JR ^r ar^ wr ftJr arR artr: irr ?rjt ?rk 

Jf sii% ^ arr^cT^faft RarR ^pt p srr^^r farr 1 iT?rft arrar p wr I % «TK?r t 

W I’T Jf Rph sr^K % ar^T ^ fspT^ fapkr^r p % ar^er Jf appR p % srrtkr^ 

wr Jf RRfk srrq-fffT ^ p pr R’t-ptt 'rkRT Jf ^fiRRrf Jr Jr^ »tszt si%?r ?r^ ak 
arfe'ifV R-r:^ % ar»rRT %r arrp^faf): 'TR^Rfar Rif Jr arra^k^r r i 

wrp: irff ?riTiT p Jf ftrarnr % ^r t «ff, aff Rff ^q- pr 
ajRrr^faff RTf RT arfJcTc^ R I ^?r RR % RT^RfjREft RT^T ^5ff Jf ^ 

% 5 |pff ark cn% arar '5fkf qr r# gar qwrff qar aftT fkrr qar rr^ft qk anJr ^ 1 
W qR#Wfir Rp % qq arrar §Jf atfark ?R^ 5 *fqjR rrarfwaff % qsir aq-r^rg^ % 
rraff Jf pferrr firar% 1 1 ^ rt aR-^r^^ % qsq ?)% r# kfkR arraRaff Jf 

% a^T RTk arfkr frrfarqJTRr rT rrk , arff, qfRrf , ^acff qkf Jf p 

sq Jr pf?p 1 1 q-Birqkr % Rffpr rp ^r % ^irt rit ^ ^Jr rt % aRjR 

^ arr ^RJr % pf crffJpqt, qi%irf, qr^r ar^T kar p rrc rt ^ 1 ;% | i p afirk Jf qr^ affT 
qpf qrp RfJRfarcr ^ 1 pjf qraffqffprff (Polypodiaceae), qr^fpk (Parkeriacae) 
q'^fffJrq;^ (Marsileaceae) afk sETTfpfJrpff (Salviniaceae) j^ff % ^rR^r | I Rrarf 

Jf PRT Rtf %P5ftP qff fJlWT I R#fJrpt RT P ?r?P, ttipk (Rodeites) RT 
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'T’xr 


^ =p> sr;^ mxm 1 1 apTRra^'tsft «(Tir ft »rir %i 

ir (Podocarpaceae) afti 3Rlr#CP.?f\- (Araucatiaceae) % irPT f 0 

t ^ ftnrs ^ # I % ^rwf 9 f^r afti fs^ar<Tf>Tjff % 44 f^r sr%- 

f^ftr^ar ajnc^ 1 1 q-T?^ ^ sfifTiRT (Cocos), (Nypa) aftq %ht (Musa) 

srg^ I I f ^ tTsp^Vsiq^ snar ir qiir arr^ % (Cannaceae) aftq 

qr^qta^q^ (Cyclanthaceae) i %^qfqqf ?f %q%fq%qt (Berberidaceae), fqfiqiq;^ 
(Nympheaceae), qfrt^qt (Bombacaceae), (Tiliaceac), Srfq'^^fr (Meliaceae), 

trqrqqfqqqt (Anacardiaceae), (Leguminosae), fqjqY (Myrtaceae), qji^sfqV 

(Lythraceae), ^Tfstf^fqqqt (Lentibulariaceae), XT^tq?)^ (Rhizophoraceae), qrW- 
Sqt (Combretaceae), qt^^feq;^ (Sonneratiaceae), srWqt lOnagraceae), qfq^fV 
(Verbenaceae), (Ebenaceae), ^'laTT^Pr^qt (Casuarinaceae) aftq sf)tq[€t (Prote- 

aceae) f qqrfqq 1 1 % ^'fsrrffqqqt (Casuarinaceae), (Proteaceae) sfk 

qT?qq?%^ (Cyclanthaceae) arT^r '%q>qqq>qT' qff 1 qq^q^wf^ (Cyclanthaceae) 
% (Rodeites) qq?q qft qqfwfq fqqqrq qror % ^fsru^r 3 t%Pppt % qrarffir 

q?t aftr q;qq) | srqf^ qtS:cT^ afiq 3nq|'%irT % qrq qTq?sr % qq^rq 

^ qfrT 1 1 q?rfq, ar^qr qfqfqq §:f^qiT?^¥ sftt: arT^^pflfsnff % qrq qqpT fqqi% 
I fqjyg fq^giT t % strt ?r qf?r fq?q «t i ar^qi' qif (Palms) ^ qq; an^r qrq qriT 
(qfrrrfqqq-Phoenix) jjfqqft | aftq; qr^qr (Nypa) qft | 1 1 Jf 

qq qq" q?rqr<»r qf) ^'s'qqifqqtltq. ^srq€)q qRrqrg qft aftq *pq?r | qiff) % 

qrsrq qq-qq- 1 1 fqqr ^ ^qr qqqi | qql 5r qq^ qr^ft fq;?^r f^Ft 

snqqRT % f qlf aft'T qqf ^ ^qrq fqqr qqr t % t qt I i 

fqsrtqftH sftT qqqqf ^ 

qrq Jr fqqt^ftq p ^ #qqf q?t qq?qfqqf qqqrq gq ^ qqqrfqqt % 

fqq^ 3TT q^ I ^ ^ ^ % 3f) grg|%q firir | ^q% fq^ ^ ^ qtqrq 

qq?^qfqq^ afTq g^Nimlq qqFifqqf Jf qgq qrq fVrqqr 1 1 tfqwr %qw qq%' wlq^fqv sftr 
srsqfqq fqqqq ir 1 1 qtqrqqq^ftq qq^fqqf ir qrqiTqtq qrqq ^ q>®>pT% t?ftFqirqq 
(Podocarpus wallicianus) % arfqfqq; qq?q qfqiqt q^ff qrr aftq qrqq % 3Tql%fqifq) 
(Araucariaceae) qq fqvftq fq^q qq ^ q^lrsr^q | | qiq>Dq qg^fq; qq^qfqqf 

3frc arrq ^ qqFrfqqt q|q qqrqt | ^ qr^qf t%qT?r (Trapa) q> 9000 

q^q qft ^rf qr srg; qqf^qrqf % ^q qrl q| |, ariq q^ qff qq qqr^ i ^q?r w qrq 
q^T q%q fqqtiT | f% ^ qqftrqrq ^qrqq % q^qiq % srrq % 2 fqfqqq qif gt, 
fqr^ Iqqjq ^qqq (Pleistocene) ir, srqt: qq qf i 
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%0 qto qT«5lT, sfto iq^To f^insst <T«n »^0 »?fTo fw^TSt 

nf’»r5T fanflrm, 

[ STTO — %cnT?: 22 , 1983 ] 

?TTTt^ 

5PF5?r sTtpr ^ ^ w^^nftJTcrr ^ 1 1 ^ 5rr?r *Tft’>rTiff 

^T ?rT€^-?:'ir 1 1 


Abstract 


On the Norlund summabllity of Jacobi series. By K. P. Pandey, V. N. Tripathi 
and L. M. Tripathi, Department of Mathematics, Banaras Hindu University, 
Varanasi. 

The present paper deals with the Norlund summability of Jacobi series; it 
generalises various known results. 

1. TTFTT /(:c) SFSW [-l.H ^ W | 1% 

(l-x)“.(l+x)^./(x) dx, (1-1) 

a>_l,p> — 1; ?rf5?r % ST# Jr far^iTR I I /(x) % ^’TcT «'>Tt 

w 5rm fen ^TfTT I 


n«rT 


(a B) 

fix)r^ 2J anJ^ ’ (x), 

2<x+Pi'’^- jr(/i4'Ct>~l~ 0 r(n-\'P 1-1) 

g’n= 2 -qr^^-q;j . (rn+l)r(«+a+7+l) 


( 1 . 2 ) 

(1.3) 

(1.4) 



8 


'TPJtlT %7TSt, ■ftrrT^ 


?r«TT t 

2‘*+P(l—2xt+t^)-^i‘^ [1— r +-(l-2>^H-^*)''*]“^ 

X[l + f+(l -2j:f 1 <••*)'/“]- ^ 

== Z7„ (a)./" (1.5) 

fl“^ 0 

STTT 'Tft^nfsrrT ftriTT ^?TT | I ^ 

F(e)={/(cos 0)- .4}(sin ^/2)*«+i,(cos 0/2)“/5+i (1 .g) 

f^f^if A tt^ ftsfT 3r=Er^ I ?r«rr [1/^] «r5tt | ijt % ?nTT^?r sf^r afrlf i 

iTHT f=fr Za„ iii^F ^ | {S„} artfw^ I cT«rr irmT 

f% {pn} 3TT ?fft'«r 3T=5r^ 'PT 3ig5PiT | ?rT«r 

P„= S p^ (1.7) 

m“0 

argsP^TW: ^F^R’iT 

/n=“l/Fn 27 p^ S„.pi (1*11) 

m"0 

%■ iTTsir {pn} 5'frt^') % argspir % stsspit {Sn} % (iV, pn) ’TTk^t »p> 'Tft- 

mftfcT fen srnTT 1 1 ^rf? 

?„->5 (1.9) 

3iff-3ir1f «->oo, nt 3!?j;irir {Sn} nr ^if) Sa„ ^p't m’rr'pn -S' ?r n^pn^f)®! {N,p„) «p?t 

^nrr | ii®i 

n^pn^^n fen % ferine srfnnfsr t 

(i) Pn=0{P„) (I.IO) 

nnr 

(ii) i' |p^i=c)(ip„i), (1.11) 

k^o 

^nf-3irf «->oo (ffe 1*1) 1 
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# I I 


2 . «rafr ^ qx q%ir ?«itt?tt 

swq A ; :iTFrT {pn} 3??^: q'OTFT 3r|f7Tr I fq? 


V ^ Q [ - 

Ca /c'^^o+^'Mcg k~ [„(!!a+i)i/2 J > 


a irqf 1l«n: spt t cm 


^( 2 a+i )/2 
^ n 


i t / 2 ari 2 -1 

jie)de==o[^]. 


m #oft ( 1 . 2 ) ^ t f^f| x=.i qT ?fq??r^ir iN,pn) srwf fq^ 




?rqT 5 r%sr ^ q'flR'Er 




dx<cOy 


b f^«rT t, g'ss ftcTT I I 

??r 5rq^ Jr q%r A % smqcr qfi mq^rr 

qrT% g;?jR*f 1 


stJfq : qr^T % {p„} sPT'q-trq^f^'i^ sr^^rrm ar^f! qq t 

qq'f-qqf n-^'oo a-«TT 

logn=0(Pn), (2-5) 

nm^i)i2^o{P„), ( 2 - 6 ) 




^ P _ o r Pn 

ito ifc(S“+3)/2 log!'" L «<-"+l’'- 


► co; a> — I, /8— a> — 1, ^ + a> — 1. 


!:i^<»>i--[£:i 
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q-T^tir, %Trst ?r«rT PTTitfl 


t-^o 5i«rT arffr«F£r 

^ (1 +x)<^-“ -«'2 I /(;c)| dx< 00, (2.9) 

5'Kz: fr?TT ^ 5r|f b | ^Tw) (1.2) x=-=l 'It ifm^r A. if' (at, p,) 

I 


^ 

5TfT 


3, sririr ^ Jrilfww ’fr^'cr i 

sr^firspT 1 . (pr 1970, p. 79) 
rrRT 

2<^+-i3 n lafl B) 

Nn{B) = ^ S P,„ K-m Jn-J (^OS 0), 

•* n m>«0 


_2-«-^-ir(n+a+^+2) 
"~r(i+ 1) T(n -f jS+i) 


2"a-^- 

Pa + l 


(i) ?ft 0<6/ <l/« % f?r^ 

Wn = 

(ii) 1/«<5<W— 1/n, a^- 1/2 % f^rq: 

\N (0)\=iip o\~ 1 

' " '• 012 cos'^P ' 11/2 JJ1_ 


+ 0 1 

^ [sjn(2a+6)/2 0/2 cos'*^+''>'* 0/2J 

?r«rT 7r-l/x<0<7r, a>~-l/2, )3>--l/2 

|iv„ (0)|:=io(n<“+^ii)) 

2. WHT j8-a>-l. srfiR'Sr 

(l+x)<^-“-n/ 2 1 /(;c)| <Jx<oo 

(1+A')'^“-1)'“ [/(X) w4| dx<cn 

% 3fr ariit =^5Rr-?: 

f (cos-®-^-:* ei 2 |F(e)| dd :. 00. 


(3.1) 

(3.2) 


(3.3) 


(3.4) 


(3.5) 


(3.6) 



<0 
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4. St^ir spli Wifer : ^T sr^^TT^ 1^ ?ftift (1.2) ^T X=1 

n^\ 3Ttf!?r^ jft’T'W f^lTT STT^T I 

S„ (1)=2"+P+1 j’' sin*“+i 612 cos®P+i 0/2 /(cos 0) 5„ (1, cos 0) dd 


% i'nCl, cos 0) ^ w 


2: V^’(l) (cos e)lgn. 


«^t srtftra' ifr’T'ii^ g;f^cr ff^rr 1 1 ^ | 


(a+i |3) , ., 

5„(1. COS0)=A„ J„ ’ (COS0). 


5'„(l)_^c=2“+^+i A„j’" sm®“+i 0/2 cos'^^+i 0/2 [/(cos 0)--4] 


X (cos 0)i0 


i TT (a+1 6 ^ 

F(0) /„ ’ (cos 0) 

0 


3T?r: (1 .8) % jc=l TT ST’jft (1.2) % 


t„-A=llP„U P^[S^» -A] 

f7i*=o n—fti 


= lIPn r ;?,«.2«+^+U„- 


rr (a+1 /3) , 

X F(0) (cos 0) ^/0 

J 0 

= ( F(0) JV„ (0) d6 fj-^.jo. 

J 0 


3TW t' 


7= r F(0) iV„(0) ^/0=(1), n->: 

J 0 


?ff ’ST^r^r ^ ?’*IT'TfTT ff I ar? 


jp+r +r~^"‘+[" iF(0)iv„(0)rf0. 

L Jo iliri Joo ir«=l/MJ 


(4.3) 
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?TKrr f^qr^ 


=A+ 4 +A f U, ’TRT 


sr^T 8 ?riff5r?r sr^T 1 1 ar^ (2.8) ?r«rr (3.3) % ?F5raTt»r % 

=C»fn*<v+*).r"'‘ |F(^)| dB 

J 0 


= 0 ( 7 i^«+a) 0 




=o(l), /j ->oo. 

?re% h TT I (3.4) ^ 

r ^rfs „ . , 


W S . /i( 2 «+l)/Z 

|n^)| . - p sin"'“'®>'=' 0/2. r/0 

l/;i ^ n 


r rS . „(a«-l )/2 


=/ 21 + 42 , ’TT^ 
ar? (2.5), (2.6) ?r«rT (2.8) ^ 

ir I ^ r/l( 20 f+l )|2 T ^5 

]-L™i 


— fegJ ^0 

^( 2 a+ 3)/2 


=o[”J!;ri . u‘^)4im.Y 

/IN , /a<®“+i)/*l r " Pl ^ 

^ L Pn J Ul« log A:J, 


a— [1/S] 4-1, «^[1/^], 





r^(2a4‘l)/2- 

Pn 1 


;^(2Cf+l)/2j 


=o(l), n-^co- 

5^; 1^2 'FT 1^, (2.8) ^ ?r«ni sf^: %" 

/„=0 («*“-i>'^) V |F(a)l.0<-*“-*>'^ de 

J lift 

r /^2a+2\ 1 iS 

+<’(=^) 11 L "'1 

=0,1), n->oo. 

(4.7), (4.8) (4.9) ^ ?f54?r TT 

/^=o(l), «->oo. 

5?r: /j TT f^=?n; ^ 

. p*"'" cos‘-2|3-»'* 8l2.\F(e)\ de J 

.|- (5|ji(2o-i)/ 2 . j" 0/2.1F(^)l 

= /21+/s2' 
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(4.7) 

(4.8) 

(4.9) 

(4.10) 


f a>-i. sRT: 

(3.6) % 

srt: 


cos'-*^-^>'® 1F(0)1 rf0<co, 

JS 

r„(2a!+l)/*l 

/.= ^> [-^1 


= 0(1), n- 


(4.11) 


5?r: (2.8) % JTf %«rr 5rT | nir <>o % wh ?fwT ^ ^ 

% 
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trr'Jtq', feqrrsl' ?r«TT 


cos~<^-^-^ d/2. \F{e)\ cld> e 

J '!r‘~S 

3T^: n>l/$, /!.fa>._l); (4.3) ^ 


(4.12) 


cos'~’^-'»« ei2\F(e)\ (id 

Tr”"S 

<n(2a-i)/a [cos {1(77— l/rt)]}(--«i)/a 

r’''-i/n 

(1/2 . |/.’(0)| d$ 

<2c, 

% fTTT ' 2’ V • / 

fat’=0 ^ cos-*“/*-i ^/2 lF(d)l (id 

= C> [n<*“~i/2] 


=0(1), n->oo* 

(4.11), (4.12) ?r«rT (4.13) %irf 

/3 = 0(1), /Z->00. 

^f h TT fk^n W!^ ^X, a+^4.i:: o, fir (3.6) k (4. 1 5) srrg ?fTcrr 

/4=C> (m'''+^+i)|' [^(^)| ^iQ 


= o(l). ^-5iff n-*Q0, 

W (4.4), (4.5), (4.9), (4.14) (4.15) ^ SEipp 

^ITT^ sr^ir ^ ^TTfrl I 


(4.15) 

-TT (4.3) -r^ srfH g'Tfft % I 


lF?15Tm-5rTqf?r 


^ % %o tf)o crnitJT, ^flo rj^o anf o snio 

stth if I 


^ srfar | 3r|f % 
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qr^To tj^o cT^TT l^o 

nPiT5T fturm, an'a'>t?ft-5 

[ srp^— TTM 6, 1984 ] 

mri^ 

sr^^r JTW ^ fR-^ ^R'lf ^f^H^cTT ^ 

R[RT qfTflnTr 5iw%irT | srt ^ ^ t^rgr -flRdi 

qf^wriT ^ srferqr sqrqsp 1 1 

Abstract 

On uniform triangular matrix summability of Legendre series. By L. M. 
Tripathi and S. Lai, Department of Mathematics, Banaras Hindu University, 
Varanasi-5 

In this paper we have obtained a result on uniform triangular matrix summa- 
bility of Legendre series which is more general than the result for uniform harmonic 
summability of Legendre series by Dwivedi. 


1 . qfg- 2 U„{x) irq; strv ^ 'jfl | fsT^WT 3Ttf?rR^ ITR {5'„(x)} I I 5TI5Tr % 

n-O 

((An, A-)) (/ 3 = 0 , 1 , ..., A:== 0 , 1 , ...,«, A„, 0 = 1 ) JTT ?ff tT^sRTsff qqj 

tfsqg" 1 1 fq? 


n n 

A=o ^=0 




( 1 . 1 ) 


/X^n^k — ^rhk ^mk+i 
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fwirsV ^«rf =?rT5?r 


JTf?cr„(x)-"-5(.v) (1.2) 

7z->oo, ?r1 fir t «f ifl 2’f/„(.v) .V (a) t *V(.v) ?Tfr i 


ir1% a„(x)-S(x)==0(l), (.1.1) 

tjiff-siff /i~>oo, ?r5=5=?ir E ^titr ^qr cfr ^ f fsp- EU„{.\) /-; ir 

(A) I S{x) i 

1%%«r f:'T q-fe 


A^a,k== S 


f[(n \-l—k) log nr\ k'<in 


[0, k>n. 


(1.4) 


^ cr„(x) 3fr (1.1) sm q-fwft-cT I t ^ftarpiir {S„(,v)} gT*ffrfr4? 

2. q-TT?r (—1, 1) ^ qR5r?T/(x) ^ ?rr^ar ^'r (2.1) 

^xt f^ari wT?fT I 


f(x)»u s a„P„{x), 
n ^0 


( 2 . 1 ) 


««=(«+ 5) f /W Pn (x) dx (2.2) 

^r'TT n^T sriqr? p„(x) 5 r?r 4 i (2.3) ?ttt >Tft^fErcr fw sttctt t— 


1 

•\7(1— Zxz j-s)® 


EP,(x) zn. 
n^o 


(2.3) 


^Tf f^r;rl%fer 4iT 


’IKO~'Pe(.t)~f{cos (0—t)}—f(cos 0) 


(2.4) 


cpsrr 


^niO— ^ AK>k 

A“0 


sin (A- -I 1)/ 
sin tj2 


(2.5) 


3. ^of)r ^ rr^?njT?r ?T»fff?rqfr ^rinqi'q'jftq'crT fw'r*r 4 r fjTfiTf'T%cr 

!#3T qf) ^STTT^T qft I I 



?r«F?pftir?rT 
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A- 

J' |/(^±«)-/(x)K«==o[-j^] (3.1) 

giff-siff f->4-0, E t ^riTR ^q- % 3r??nT?r (—1, i) t . qfT^rrftR tor ’rt | 

^?r^/(x) qfc^ I (2.1) iftRtR/(x) 5r ^nrifr fr^rfT^rqr inreq stit 

?fq;^R)ir 1 1 

5r?5rr srqw ^ ^ qftniR qrl IrirT)^ tfsq? ?fqRST)iRT 

% f?R fq-Tqfefecr srJR f?rar ^ fq^fcr qrRT =qT|% | i 

J"liMI du=0 , (Ic'^l). (3.2) 

^t-Rf ;->0 ^RR E if <jrrcr<Rr (_i, i) ^ fm^f(x) qf?:^ | 

(i) 0<f<^<Tr I; 

(ii) €*'(0 t 'PI ^'TTcqq? I; 

(iii) €*'(0-^0 qqt-Rf f-^0; 

(iv) ek'{t) trqjf^S I (/J-\’7) t I 

^oft (2.1) q>qqi^/(x) ?R ?rf5=^q E ^ ^t^r ^q % (A) 1 1 

fewT'ift ; sqR ^ # 5iT?f I fq? qfqqR fqRfqfeT qrqf ^ q^rq A % qfqqR 
(3.1) ^ sTfaq? qqR 1 1 

q^sq!*! qq srpqq f^r q^ fqRi w! qqrqr | fq? qi%q?iT (3.1) % srRqq 

f ^ 1 /{cos (0— j;)}-/(cos 0)1 dy=0 [f.6*'(0], (3-3) 

J 0 

^qt-qq'T >0, sr^T x=cos d, x+u—cos. <f>, 6—<f>=y; fqq% (2-4)% si^qR 

[ l>A (y)l dy^o [uk'it)l (k'^l), 

Jo 


(3.4) 
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fi-TTJst cr«n 


f->o. I 3 r^ 'srr ^rsfrcfT | % sfwcr: ?rrrT'P^^ (3.2) % (3.4) sttr 

1 1 ?rTw I ft? 

1^^ (y)l ^6'=!^ J'® • 

=0 [^€*'(03. ^-^0. 

4. srrr’T ^ ^'TTftr % 2ft’?Gr?r ftT^ftrfe^r srJtftrspTaff m tjqr^tJr 4>T4 i 
SlirfiWT It®] 


2 (2v + l)P;(x)P^(y ) — ~ ^’'+d‘'^)^dy^ 


y"0 


(4.1) 


^ ^5riT5|i 4?T fti^jt'PPT 4?f?rT^T I I 
S^rfn^T 2t®] : q-ft 

{aA„,^}^_o 

^4? srq'ir * % qft ■^TOftr|)?T ft fft 0f^a<b^(X), % f'W ?r«rT ftj^ft 

n % ftrir 

I i AK,n~k [1// . AA„,„..r], (4.2) 

k ^a 

^ ?nTr^?=r 3 j?r | 1// qrr 1 
SlirfiRrT 31®] : qfq 

{ }*„o 

q4? apHT ?rqT * % qft srgspq fr ft? 

n 
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^ n-^oo. 


IS^nik — O 


k-\~lJ, 


k^n % %, 




stJrfipPT 4. qf? Nn(t) ^ (2.5) % srrt ^TR eft 

l^«(OI = 0(/i), 

!Rf-3iff 71-^00,0 <?<!/« t ^RTR^q- % I 
SI^ffiwT 4 ^”1 ^q% : f ^ gpR I 


Ur //M 'r A 1, ®*“ (*+l) t 

|JV.(r)H S,AA..( -tljl- 


f n 

= 0 1 i|AA„,^| .(*+1) . 

[ /c=-o 

sy 

sr^ 3n%?r % wrt qrr srifR q^ 


f* ^ 

|JV„(0|=O 1 "s \lc+l-k-2\ . I 1 AAU 

1 ^ k^o v^o 


n ^ 

+(«+!) ^ lA'^n>^l I 

^.0 J 


f n-i f 1 ^ ^ 

zO \ s -S' lA'^njol }'+('^+l) ^ 1 

k=^0 ^ v^o J k=^o J 


(A ^ srfif^^sr ^ M q-m | % n % 


^ |AAn,A-|<M, 

/C«0 
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5T«rr it^to 


f ^ srrfr it>rr 

I -VnCOI^-C* [M . /J |-(/7 I 1) . M] 

=o(«) 

wiff-wirlf n-^co, o<i'<]//7 w ^ i 

5. ST*HT : «f lift (2.1) ^FT arffw^F | 


(4.4) 


>S'„(x)= £ a,.P,(x) 

z)«s*0 


J, fl 

^,^0 J_/WA,'WP.(a-) dy, (2.2) ^ 

- "4^ L (4, .) i, 

/(;;)= 1 tR ZTf | fsfT 

1="+?. j^>.+>(j)A(A)-p,.4..M/>„ri’) . 

2 J-^i J — X 

5„(x)-/(^)= [/(p)-/(.r)] 


( 2 . 2 ) 

(4.1) 


X ^'^ n(y)Pn(x)~Pr,^,(x)P„( v) ^ 

y^X 


i:<i | srH gr?rTW!fr iwaff a ?r«rr w 

I ITTRT % s ^'V 3 ^^ g;:rTcTrBf> | % 0 .a<a a.V 

^ \ f ^ ^ I BtIt S:^a.v<a, B^ax%a ’ftJTT3T‘f % 

ST^cRcT f?^?r t I 3Rq5 -l-f-S<;c<l-5 % 


Sn(x)-~J{X) =-"-t^ ("'+""'^ 1 . f ^ 

J~1 JAT-aA; J;itf4 0fAr' 


( 5 . 1 ) 


=^„(x)H-P„(x)+C„(x), TTRr 


^Um^„(x)=O,JjmC„(x)=0. 


(5.2) 



?f^^5ftircrT 
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sr? fir ^T^TT t f^p 

x=cos 6, ;^=cos «^, 0<^<7r, 0<^<7t, I— ^=cos p, 

1 — (aH-;8) = l— J=COS (P + 0 -), Q<p<vl2, 0<cr, /5 +ct<7t/2. 

W WR ij ( — 1, 1— a), 5r [arc cos u — arc cos (w+a)] % ^ 

I “ % ^fr ft % 3R?rR 

n-i^\t6+v 

B„(cos 0)= -y- \ [/(cos j>)— /(cos 0)] 

^ -P n+\ cos 4>)Pn(COS d)—P„+i(COS ^)P„(C0S 4>) . j jj 

X—- j T Sm 9 acb. 

COS <f>—COS 6 r 

5TTO fIcrT I ft?rt p+o-<0<7r— (jo+a), 0<’?<ct J'lTT’Tcr t ft 

P„(cos 9)==D„(e)+E„{0), (5.3) 

STFcT I ^ft 

n rm ^ (•g+’? /(cos .^)-/(cos g) 

" 27rv/(sin 5) J tf-, sin 1/2 (^-^i) 

xsin {(n+l)(0— 1;4)} . V(sin <l>) d(j> 

afk I f% ^ ft ft?rT t 

£'»(«)=0(l), 

n-^ao, 1 sTff x (-1+5,1— j) % spg-tcT 3r«T?cj; E t f?«T^r | i 

e—^=t, ■^t TT 

1 


Dn (.6)- 


7rv'(sin 6) 
sin («+ 1) t 


X 


sin tl2 

sraq^ ft (5.1)t (54) t JT'F^ ftcTT | 


[/{cos (0-f)}-/(COS e)] 
J 0 

V(sin (e-t)) dt 


(5.4) 


^ [/{cos (0-O}-/(cos m 
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fwqrTs)" ?r«TT i:^?ro 


=0 [j)/{cos (^-0}--/(cos a] I 0(1) 

=^[ f„ ’PiO *'*s'(n^jjj- *] I 0(1), ffiTT^T’^T ^ E *1 (5.5) 

3T^ irf? r„(.v) (A) msar ft ?fwt (2-1) % srif^JF {S„(x)] ^pt ft 

W-/(x)- ^ AK,k [Sk{x)-fix)] 

A“0 


“^[lo I 0(1), ¥r A it 

= 0 (/i)+O(/2)-)-0(l). ^ i? t 

3T?r ^sETTfcTf ft ^T%»rt f 

/.i=-0(i) mu 4:=.0(l), 

«->oo, E t ^ I 

ff /j ff=frT fT^ir i (4.4) ir 

h=0 (n) . \^(t)l dt 

= 0(n) . o €*'(l/n)j^ ( 3 . 4 ^ ffTPr^q- ^ £ iff 


(5.6) 

(5.7) 
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o[« --J • 


=0(1), (3.2) (iii) ^ 3iff-3irlr E ^rm^T W ^ n-^ 00 - 


srar /. q'T 


h=\ WO|.!^^«(OM^ 

J Hn 




! V n 

\m\- ^ 

l/'* k“o 


. sin(K— ^+l)f , 

' sm,/2 •* 


. /. i AA.„-. . .<»-.» * 

J l/n ‘ A -0 


’ </-|(f)l 


• A^«>«-r |, (4.2) % 


■ O (l/n) . 0 [ , (3,2) t 

. 0 [l/n Q| 




=0(1), (3.3) (iii) ^ E Sr ^ ^ w-xdq (5.9) 
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cWT ^ 


ar? (5.6), (5.7), (5.8), (5-9) ^ ’TQ ^tfecf 'TftWT*T STW ^tcTT | 

3ftT W Sf^lT |iTT^ 5l%ir ^ ^'T'rfvT %f( ft ^ I I 

f?T5Tm-5TT<T5T 

%g’=PSJT Jf ^ q'BTo 5TT?T srrf^R) ^TfRcTT (%o STlTc rrtRo) sr^R lifraf 50% % fo% 
oto qoo vfjio aoTo % srRr sttwt 1 1 

1. fs%%t, 3fto %o, 'fto-^o 3rto «ftf?T?r, 1970. 

2. ^30, ^ro, Boll. Univ. Mat. Ital., 1943, 5 (2), 18-27. 

3. ^Rf, 5ito q^q'o, Divergent Series, aoWEti 1949. 

4. fT5?r?r, fo ^0, Proc. London. Math. Soc., 1909, 7(2), 24-29. 

5. fesfk, TTOo OOT ftTT, 3fto oto, Indian J. Maths. 1971, 13(2), 99-110. 

6. #«to, sito, Orthogonal Functions, 3T%3ft 1959- 
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5rctrT5F«r 

%o 

nPija fgwn, ^TTO^ptir i5ftffrirfT>T f^^rmgT (»to sto) 

[ srr^ — 6, 1984 ] 

STTiRTT^irT SToETRST (-dsT e^h: sr^^T^sqr =fc^#4 ^ 

spY 5r 477^1 4>T 3rs!iinT ir?§gr fw 1 1 (Voigt) trwRar ^ 

5rctrR«r ’:%2: ^ ar^^rr arfsr^F cftg’ ’Tf?r ?r ftcrr | i 

Abstract 

On the vibrations of a visco-elastic plate in the presence of a uniform magnetic 
field. B. K. Joshi, Department of Mathematics, Government Engineering College; 
Bilaspur (M. P.). 

The dynamic response of a Riess type viscoelastic rectangular plate in the 
presence of uniform magnetic field has been studied. It has been observed that the 
decay of dynamic response is faster in Voigt type material than in Riess type. 

?rtfer SotTiTR ^Rft tig % sr'jftf^a' ^'RT ^ 

cpt ri-ift 1 1 q; sr^tR r stsr^ t^rra tTr# ^ 5Er|r4^ 

% an^^r 'ETifW'^'jr stir % f?r^ fw rt i % sRnfsr ^ ^ 

Riaft tr'4 'TTSrt'^^^ 5RT RlfR f^TT RT I # Ejq-ftssrfir ^ SR!IR«r ETft 

% ^qvff arSR^T SrTRTfW4>^®^ STTT f^TT RT I 

ar?5^r st^str ’ir^zt rr 'e^r % ^r 

srsznR RR f%ZTT RT | t “a” tr^f “Z>” 'g«fX3ft TT# srTRT'fiTT sft 3Tqa 

f^lff R trqx^r: armifR t («!’ *2) ^ 

fT%r it. |§ =|TT Rf I I 
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%o 


Ttsr (Riess) sr?«TT?2r % sr^ fcw^fr ^ 

1^ ^ % ^rRtqrTw ^ q^r) q?r f?T^T htot | 

(/>.+ D, I- +D, |,)(^. + |i)w +b{-^, + »' 

[ 1 

2M+ M 8(x - fli) S(j^ - Ai) J ■=■•= 0 (1) 


5Tff 2h ^ ^ RtSTi P q?T^ qJT Do, D^ sft^ D^ '%3^ ^’T'T ffcTT SHETTfer 

?r«rr 

2vBo% 

P-oi 1 +A'i'/i'|-y /fj/;) 

fsTErt Y q?T# q?f =|i^arq?t 5 r 1 1 qrr feTTqr t?ST |g sr^tR f^^rr I i 


srrETTftcr If ^ffiTT'cr q%^Er'^®^ 


afl-T 


?)^W "1 

=j^=0, x=0 ^sstt x=a; O^y^b, t>0 | 

0 ^Vi'* ! 

W =-^=0, ^=0 crm y=b; O^x^a, t>0 j 


( 2 ) 




sTRfi^Rr srf^?£r If ffTR-firfe^ sR^qRTT ^ qift I 

M'=Wi, /=0, Oc'Xi^fl, 0€.y<s:ib'^ 


dw 

dt 


~W2, 


^= 0 , 0 <x<a, J 




( 3 > 


^q>T’»r qfT : 

?r#q«ncr g*cr ?ftfir?r qrT sriftR x rrf |f, ?fViTFa' arfiR^Er 

(2) % 5r qT ?rq^qn:'ir ( 1 ) qrr ?^^q |tqT 




cr«rT 


£>2 a^+k + B>i a® ^ + (£>0 a® + Ra) m '=0 


w (m, n, 0=J 1“ H’(x,j?,<) sin {p~~'j sin dx dy 

a=7r*(^ +^*] sftT k= ^iph+s'm^^^ sin 


(4) 


(5> 
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„ ^ "f^ W mrftTO !rt^ ( 3 ) ^r -Rt 


w (m,n,s)' 


wi (s 4 - j ^1 <* Vi . _ 

\ ^ 2(Da 0.^+k) '^2{D, 


[ -’ — ^ - I .v> T'f^} 

^+ f. T-J^ + [ 1 ^»- 1 +-^ ] (" 6 ) 

2(Z)2 a^ -t- ^) J [ ^2 .jT^p — J 

=1? ;(W,») * ;(»,„,,) % Tftrt .!!f ;.(«.„). J,(„,„, ^ *„, „ ( 

w^ix,y) % g ^ ?ftfiT^ ^f srsfR ferr ^ZTT 1 1 

^ <TT f^- 

%fe?r ^ ^'V srTft?r 


^ . 4 CO 

w(x,y,t) =^ ^ i; exp 

rt =»0 w =*0 


( 


jDi a-r 


r) 


^f 


2(^2 “H^) 

cos +2^2^^)| sin,,,] . sin 1 ^- ^] 

^ii_ 4 (.Oo g^-t-^ aXD, a 2 4 -k) ~D^, g) 


(7) 


4(Z>2 a2-j-^)2 
a it ^T TTR (5) gRT g^rf^IT ^gr 1 1 

g|f gf 3 TTgT%g ^gT I % gf^ ^cr;^ ^ ^ ^ 

ftgr . gTge (Voigt) ggtR fg^grrgt g^g^g cfr^ (z),=o) ^ ^ g)g gfg ^ ftgr | 

^g fgt gqpTR # ^ ^ 




gmpg g^Rg |g ^gg D,=D^-^o T^g gr fgfg? ggr ^ gcg t gra f^gT srr 


fgg?T 


1. ^>ggg, qgo, ^0 trc^To ^%o gTJ%g?T.-giTo ir^o ,^o fo 1952, 24, 301. 

2 . %g, go 5 rgo qx^To gT?%f 3 !Tfg qoq?ro tTgo fo, 1963 , 35, 310. 

3 - ’^ 4)0 g)o ggT gTgt, grfo trgo, 5 ifgo qtcTTo %%o 1968 , 35, 402. 

4. tX tr^To, 3TT5PO Xo T|%o qgTo, 1961, 7, 402. 



30 


%0 


% 


6 . ^o, §FfSo srsfo^^o 1969, 2, 111. 

7. arrfo trq-o, Fourier Transfroms, ^^Tf|5r, 1951. 

8. 3TK?Ricr, gto i^o,|5r;fo qc?TTo i|[%o tjo q?ro VnPto fo, 1964, 31, 550 

9. 3rR= »4o 1973, 7(1), 21 . 
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3TTH if q^?Tir>1T^ 5KT 

3rp?r % ^ ar^^irfgrsF 3Ts?mfr 


?nR %^Rt 
^<nfa 5fT^^T?m, 

cfSTT 

%o 

[ STTH— ^ 18, 1984 ] 

fTRRT 

sn^ ^TTSJT^T Jf % 3|l'Hn+<.'J| ^ ST'jJif^ej, gisq-ipT 

t^fegir f?«rT sn^rffr^ >??: f^T w i sTf^fawT ^ V(V) % 

1 I ?r«TT H+ %• ?rT%^ 2 1 1 qr NaHSO, Na^SO^ 'TTTtsr^?r 
^«raqi qrr ^ st^tr ^ w i str^t E, A AS ttr 19.52 Kcal 

moIe-J, 1.31x 19® sec+i — 17.06 e.u. STTfr I srRtfiR) % snaR q"?c farar 
faRTfsrfa «idi^ ^ qR?r: fq'qn’^^ff?r?fYq>'Ri a’TT fensff 

% StIrtt fWRFRT 508 fan I 


Ab.stract 

Kinetic study of a-amino acid by pentavalent vanadnium in sulphonic acid 
medinm. By P. S. Tiwari, Degree College, Sirmour and V. K. Sharma, Goverment 
Science College, Rewa, (M. P). 

Kinetics of oxidation of L-histidine by V (V) in sulphuric acid medium was 
studied at constant ionic strength. The reaction was found to be first order in 
histidine and second order in H+. The effect of NaHS 04 , Na 2 S 04 and dielectric 
constant of the medium was also studied. Activation parameters E, A and As were 
found to be 19.52 Kcal mole~\ 1.31x10® sec-^ and— 17.06 e. u. respectively. A 
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?r«rT 9rJTf 


suitable mechanism involving decarboxylation of amino acids followed by deamina- 
tion yielding respective aldehyde as product is proposed. 

t f3rq-% ST'girfcT^ 3rE»Tir?r 

l^irr w i ?ftsr % stsirir^ ’FT’s? I f«i> 
srr^ff % arw^ft^'JT Jr w?ir srfrB ^arr 1 1 atcr: sr^ger sffTEitnT Jr 
3pp?r TTTSITJT Jr V(v) 5 TTT ^ 3rTEf?fV5FrTW fe^TT ar^’Tfc!*? SFS’TJTfT ferrT ’T^TT I 

^r^FT mifrf’T^ gf«3ff % anaiT 3tfq:f|pirr ^ %irrf^far sr^^sr ^ifV 5(rf t i 

sriT>n?«r*p 

srirtPrirR- (frfew) ^ ^rv'T^ftsfr atr^r ^ fttwt Jr v?tx w 

qrt 3rTfrf?T®rir N-'^^r^ 13;?# fSrfvrqi *5^5^ w sr^ftinr w, arTf^- 

qrRqr qrr srrinf'qqi fq?r5r?r sfth f^Fin 1 qiT ^iFPTfr ^eqfPtqF btf^ # tTcr 

mfScFT Jf ^q-TiTT n-iTT 1 5m>Tr ^ 35^ g-^ft arf^qr^qF ^=ar^>Rr % ^ 1 

arrwlqFTTqt, f|fjl¥>r ark Heq^fkrr arrar % qf^Ffarer arrir^R qfr fm ?iTq 73; ^riqw'ft 
Jr rrrrq % snar fq^TTur qqi 1 arkrFarqr % %q qrr fqsrfTvr ariqqlqrRqr % fqmq qrt 
arwtfJrqTT 53 ?'^? N-'^fJrw q?sf FTf^qr arrcr qrr aifrq ft f'Fmr qqr 1 

qf^^TTw fpm 

(ar) 3TTaf?ftq:K!p spl[ HTsm qri sr^rm : 

anqrftqrTqqr % arkrfsFrrr qflr qrtfe ?rts5rT qrr arrar % far^ fe^r 
qq arsrrmr ar^ar 3|T??r ^ kqq: ^rFsrar qq ar«TT ariq^ftqrrqqr qfV arFrq-sfvrq 

^rTfS’FFT qT f^iTT qqT I arrqfqqr qrt qaqqr qqtq % far^ f^qr 'wt qqr 1 anqrfl'qrTqqi 
^ qtsari qq ariwraft %q fkrqtqr qrr qpr arqq'q f^qq anarT | log [V(V)1 q t % 
qsq % aqJpq % ^qiss | fqr arfqfgnrr qrt qitfa: arTf^qrTqqr % qkaT arrqT^^t tTSFTfvqqr | 
(qRqt 1) I 


1 

[ff?€l^]=2.0x 10 -iM, [HaSO 4 ]= 6 . 0 M, ju.=.6.02M, arTq»=.65'’C 

lO^M [V(V)J 200 ioo ils ^4 0^" 

10* ki min-^ 23.14 23.28 23.18 23.01 23.12 


5.55 

23.20 



5f!T 
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(g) Sfft ?tteaT ^T SWTW : 

^»ft?rr 3F5r # sT^rir-st^r’T ^rt^^rr fifrin ^ stsitir ^iqr i 3TT^T?ft %*t 
^?ft sF^ # Rfffn TT WRW: ^s?rT | qT^^g ka q^T ^crr | 

(R-^ift 2) 1 

?rK»ift 2 


[V(V)] = 10.0X 10-®M,[H2S04]=6.0M, /^=6.02M, cTTqr=65°C. 


lO^M 

40.0 

33.3 

20.0 

10.0 

5.0 

10*ki min“i 
10% mol-i 

48.57 

41.27 

23.28 

12.77 

7.26 

mm~^ 

1.21 

1.23 

1.16 

1.27 

1.45 


log ki =r log % #q- 31#^ !iT=qT srrq- ^ 0.91 jttr 1 1 

frT g:siff % REj I % arf^rfspqT qn’ l | i ki“i ^ % 

Ti^ 3rr%^ ^ Y-3 t^ q^ 3f?r;’i> % q arTqgWRqi ^«fT -^fqrT 

q>fqq> %■ fqRf'q qft gfe ff?ft 1 1 

(?r) fsB^T qr qjx st?n^ : 

sTf^rfsiRT ^x BTFftqgT % q^TT^' spT arm^T ari:^ qxt fqpfrvT ^RcTt q 

3 F^ i^sf sTTwlqxRqr ^ fm Rjar r: fqiiiT qqr i anqfqqr 57% ^ NaClo^ fq^PR 
XT^R^r ^ f?sTT w qqr 1 


3 

[V(V)]=10.0xl0-=>M, [f|;?^?lw] = 10.0xl0'“M ft=7.01M, ?rTq=65°C 


[HaSO*] 


M 

5.0 

5.5 

6.0 

6.5 

7.0 

lO^ki min-^ 

10%2 mole-^ 

5.62 

6.69 

7.72 

9.31 

11.13 

min”^ 

2.25 

2.21 

2.14 

2.44 

2.31 


sqR'ift 3 ^ Risj I fc(T ^Rftsrq sttr- qrt xitRr ?si% % srrxmft tq ftsRRx % ttr 
^ qfs I q7;?g ka (ka=ki/[H+]2) q?T Rq ^«r T|^r | 1 ki ^ [H+]2 % % 37T?ra- 

% ^ fqqi'aT^ % RGJ I % flRrMsT h+ tt srTsrrfR Tf^fl srqfg; fsFRrfqf^ 
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r>. - "v . f> 

Tcraru 5WT jmTT 


if H+ ffl-t m’T 5T|lf iTcfT I ?rTsr ^ ?n«r Iff «ft | % 3 Tf«T%q-r # Ttfe H+ % 2 

I I fejTT |f«TS' '?55T^ g;WcRT Tm | I 

feiTT 3 lTQT-^fT %■ f^f^vT fiT«r’t>ff ^ 3 TCTnFr fipqT ^TOTT I fsPTT fTT ^ qrTT- 

^ % ?rrq- | stT-t irf? log ki ^«rT i/D %■ snarer to ?ft ?n:5r 

^ war writer | fetrr % 3 rr*H-flrer^ 5 r an" ?f% 5 r ^ 1 1 

feq'T ^frfeiTJT irwftsTnT cT^TT ^fri^zTTT ?r?^ % STWR % aTsaiER ftwr I NaHSO* 
% ^T 5 r?r % ^ gfe f 3 r^% Na^ SO^ % 3 T?r^ % t a?>fV ■^m- 

'»ftir I I 

3T»T a^T wgr : 

fsPiTT TOiTfr TO 5 rTff 71 1 %!Tr w I E, A ^ /;\S % TO wrirsr: 19.52 KCai 
mor\ 1.31 X 10" sec-1 —17.06 e.u, STT^cr fn; l 

2;4-’^to TO-TO?t |T?f|-5r>?r #r ^ 3f1%ir ^ Jr f^^q-^r 

fan fTO^ jfe fTwf> 3 ftrr % q-TOaf sitt ■'Ft I stMifitt Jr 1 ?rrJT 3115 2 to 

ST'S tJrfeiTJT %■ TO #ir>Tr | 1 

ftRmf^fsr : 

t^feiTir V(V) 5rff% an- |>5rr | 5r«qT 0.5 m arjp^r ^ t ^?r 3iTir?r 

VOa+ % Jf I I ar^ar aft g-TS^cTT % ?rTTOT«T 3TO-3rTO <FMt^ it TOT f>ft 
I ST’PFftacTT % STTO % | aiT ^rffFa" 3115 V(0H)2® ' 1 1 

ka (1) 

V0a++2H+ ?£ V(OHV- 

NaaS 04 ?r«TT NaHSO* aJT TOa- ir§ I far HS 0 - 4 , V (OH)a+ % ?fTO arT 

V (OH)a (HS04)a+ 1^'®^ I 

ka 

VOa+ + 2H+ H-2HS04- ^ V(OH).a (HSO.)a+ (2) 

3Tf*r%aT ftr«rw it t^sFia^r ai sra^a % ?r firFr% Jr to? | fe arfJr- 

%aT ^ ^?Ta? a|t aaar i t^fkana aft ^ag'^ ^'t^a ?Jra?t%%ar aft ^?ft | aft 

^ift^ 3r;:5r it ;jafTO ?giaTOtfa5%sF ar^ftarar a aiRfft^rfarar ^ % snaaftara % ata 
a^a aan; atfaai' aa faafw ai^^t ^ i %a fasTtaa aT% aa it aa>'^ *ftfa^ araafea 
ftaia: arsalira? TOat aa faafa araar t a> stfea farara^a ^Jt 1 1 
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f|?aqT7r+V(0H)3(HS04)3+ ?:i qtfqqr 

(3) 

ki 

qq'T — > qq^fqq^ 3rTqq+V(iV) 

(4) 

qfq 

fqqnq^f^5ftqr?:q 


^Tqffq?r%e snqq ^ qrwlqqr +CO 2 

(5) 

qtq qqqfftrqq 

srm 



WTs^rfir^ 4-V(V) — ^ ?jfV^ +V(IV)-i-H+ 

srm ^ (6) 

+HjO ^ +NH3 (7) 

€l:5r 


7^ % siTsrT-?: TT %iTT ^ ’TfcT 

k , _ kakaki [H+]^ [HSO-4]^ 

1 +k3 [H-]^ [HSOrf +k3k3 [H+]^ [HSOr]“* ^ ’ 

'T? (8 ) ?r*ft sTTifrpT^ ^^Trf fjT^fqcr 1 1 %in % ?r%2T’ir 3?3ff 

q?T TTH c - c # jfe qiiTrT 1 1 


IFcRTcTT-qTTq^ 

ir?5^ q^q' ^ sni^qr ?r|riraT %^qr f%qq1%?rTqrq' 3T|?pr srrqq^ % 

srmfr | 1 


fsRqr 

1. %o ^0, ^S!IT 7Tq-, ^to, ?f?3o STHo 1981, 

20A, 395. 

2. arpco 1^0 ^«rT ¥5?!To tTo, qpfo %ftro ?ftmo, 1970, 988. 

3. qt??TTfV, %o ^0, ??T, 3fto cTStt mq-T^cf^, irg-o ijqo, %fTro HtiTTo, 

1981, 58, 252. 

4. ^0 %o, ^qr^qq, %o %o, srtqrqqq, t^qo t^o qqr^^rq^qr, q^o 4Vo ir^o, 

?f?3o qqo 1980, 19A, 1011. 
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cr«lT ^ 

sTfrr^ 3T^?«ft 

?ira jfkrWw f%!fTT«T 

'st^ tsr qsf 

fHK>T 5 I, iRSrraR (^o STo) 

[ sttf— 5, 1984 ] 

^rTTTJfT 

?n:?ff, ?frirr^?r ?r«rT ^ ^ sr^f Tariff % ^ ^pt 

sTEiriR Tmj mr i ?rT?ff, HtzTRtq- ?r«rT Jf 36.5%, 21.6% ^r^rr 6.8% ^ i 

JT^rfr Jf # srf^sfr^ itpit ^ «fl ftr?: ^ sR-tRer tj^or % 

f?r^ armq-RT ^t^rr ?r«rT ^n^ff % #53^ 

# I f%f?5r I ft; ^ Tt'R'R ^F^Eft 

^T ?fV !iT=5W ?frgr 1 1 


Abstract 

A comparative nutritional study on the oil and fatty acid contents in legumes 
and oilseeds. By C. P. Awasthi, Department of Food Technology, N.D. University 
of Agriculture of Technology, Kumar Ganj, Faizabad, U. P. 

A comparative study on the oil and fatty acid composition of recommended 
variety of mustard, soybean and chickpea was carried out. Oil content was found to 
vary 6.8%, 21.6% and 36.5 % in chickpea, soybean and mustard respectively. 
Although chickpea had lowest oil percentage, however, the essential fatty acids e. g. 
linoleic and linolenic acid content was superior than mustard and soybean. This 
indicates that chickpea or gram is not only a good source of protein but it has 
also a fairly good amount of nutritionally essential fatty acids required in a balanced 
diet. 



38 


5 f^fTT?i argrw't 


f ft- % ^TT'iT-g-T*! 'ft’SI’Jr "Tsf ^ f^’-IfT^r rrjf sfrr ^vy ir 

F>TR 1 1 %• W'fl'vr wTTff t ?fr*frT arjfr’T f^rf^r^r srspR =fft ?r«ff cTstt # 'kr--rrT 

^ctt % I W'Tf ir cr# arriff ’Tr^rr fiT«r-fff?r iTcfr g i frfTw 
1 3 r?f^H ^rsEf^PT arc^r arm^r^ | f'pr ?fV f® f^pr^ffr ’ptot jr piTi?«:pr %• f-i^i ■irfffT'p-'f’ fi?ik 
3 TT 5 T (?«ffrsii 3 rp?r) TTiT arn t i^'' ' 3 'rit t ^TT»f 1 r %*t ^ar ?f<r f?? vrmf ir 'ffr^ir'ftJf ft 
^ar % ^rir if arwr arrai | 5 r% 9rT?f:rsRlr wTarpr if •'^cair ^is'icT^r rnfft-r %' !U|5 #5r 
% ^q- if sraffJT f^q-T arrarr I it-i f'fqr qafjfffr if ’t-t tf (afr^iff-r -Pf afr^qrr) rq'ffkP m 
TT3TT arrarr | affq; ??r^ ^rq" arpaff % fqwq 'if q'?vr s-ff qrq ?rrff’.?q' -»q..r®!‘;T t, arar: 

sr^^ar arsq-qrar q^^qaar if arR^rff qra. 'P it ^Tf'ivr t%qr qqr i 

sHTtnic^nj? 

qf|?r arsqqaf % foR .^^qr, crqr ^rtjqf i'r afpaj/r qarrRfa/i i; -ffai fj ipj qq 

fqcOTnT (?nqar^? fqfa-) ito afro qo ?ffo-l970^'‘l qiT 3!|arqq |5| fqrqT qqr I OT if 
^qafsg- q^ftq arraff qrr fqtsapw qqarf^f^r qfafipqq cT^T ^ar.|;i fafKITTW 

^q-3:q sPfirskT'Pf (Gas-liquid chromatography) fqrfl dta^T ‘a:(r|tq >fir|tjr ifwi-1, jf-J'afqM 
fqaqr i qqfq apFar % fqtr^qw % ^^I'-sq-qfriraTqrq; (ffifqar 3700) if 
^ 5 ^ g'qqaai'tiT g-^^qagft cfqaaffqrf srRqrrff qapR vfr— if?r qrr qa-.q-R^'T^fq- (25 fqtqlo 
traro fiRff), ^T^ffarq (20 firaffo qfcT fjRj), qf^apr q:T mq 180" n<\ 'saST'Td'a: apT^TTP- 
220° #0 cRt g;=q'P qrr crR-229° ffo, tfdfqqsrq-fiO rrq f%if qqr^-i ifitJjtrTr/firrj?: I dgf'P 
grq |f mq sffdfar ^ q-Rr ^ g-Ri frrar apf qaff [»J i 

qfqfqrw ?r«rT f^^?TT 

1 

qar^ rrq i%Rf5 if ?iw qqr q?ffq appvff qq fq^apir 


8^ q?ffq ST^aff qif qfqtfTcr OTaRtRT 


qar^q/ 

ffr 5 r|ar 

qffR 

/o 

% 

qifirfeap' 

15.0 

f^arqfaqr 

18.0 

3 ft%qr 

18.1 

fprqffe- 

18.2 

fe-qtfiqfw 

18.3 

^pfirqa 

22.1 


20.5 

36.5 

2.23 

2.63 

10.74 

16.83 

15,33 

49.50 

qfqT^d 

43.6 

21.6 

14.60 

3.72 

19.58 

54.22 

6.80 

— 

=qqT 

19.30 

6.8 

13.45 

1.03 

16.65 

53.96 

14.18 
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cT^TT %■ ^!?f 

TfOTTiT 1 t M >1^! | I I?r% | ?rT?ff, ?frirT?t?T 

OTT ^ Jf 5fr€t?r 20.5%, 43.6% 5r«rT 19.3% crqr OTW: 36.5%, 21.6% 

sftT 6.8% mift Ilifif I ?ffH t% qrfirfe^ 13.45, 14.60%, 2.23 arfcRTcT 3ftt 

3Tr5T 1.03%, 3.72'% cfSTT 2.63% =4%, ?fr3TT?tJT sftT t ^ I 

sftf^r^, g-^TT ar^fpr srp^f # prrar t 16.65%, 

53.96% g'STT 14.18%, ?ftJTT^?T 19.58%, 54.22*% cr«IT 6.80% 5f'5fT pT 10.74o%, 
16.83% sft^ 15.33% ITTO ft I pTIpt^ M ^’TTir sriifr %^Fr ¥T5Eff 

^ (49.5%) q-FTT ’FTT I ■ 

iRrfq ^ I^TPTTcPr^ ¥7 ^ ^?r ^ HTSTT ¥¥ ftR-?: ^ 'ft'W'T ^ SfS % 3T?irT¥Jm'¥ 
STTqT (18.3) # g'TWfsHT pftiTT^^ ?f¥r ?R?ff # ST^SfTT 3lfaf¥ TTift ¥ift I 

arf^ff ^ frar 1 1% sfrftfr ¥t fr ¥flf, srpcrf^rfl^ cr^rr 

3T?f^ 3ip?ff ¥T Pit iTfc ?rt5r I, ^sfr ^ f^pfrftr^r % fFr^ifr % 'ftfe^ 

STT^TT ¥T ?r?crT, srR?iT¥ 1 1 

fcT^RTT-fTT'TfT 

¥To ¥tJtr f%i;, srfsrESTfrr, prfTf¥?rT¥ir, ?r^ sfr^ftfF^F f^o 

f^o, ¥To qto p:t¥, 3T5?fsrT¥ arflr^Tfr, ¥?rT sifPiFT, ^To q^opjtiFr TTPr,¥9’- 

f¥?/r¥ ?r«!T ^0 i^?ro .tir, ^t5r¥, ■p:Tcftir ttw ff^'srR, ¥t srTPnfl I 

f^fr^ sr^^cf 3Tm¥ % fFr¥ srr 3tr?¥¥ gfwsrR ^q'FrFsr gsiT 

ferr 1 

MJir 

1. ■fifRtFRT, 3TTfo 1 ^ 0 , fcTFr^, €to ^o Jjft,© fGWJRTfT, %o tTo ¥to STRo ^farT 

^o, TIRf, 1979, 84-86. 

2. pfrimPT, ^0, TRT?¥Rt, ^o ?T¥T iT¥o gto, sito 

ffeitsT tn>^ir T>m ^?arR I^^rk, 1982. 

3. iPo 3ito tPo ?jto, Official Methods of Analysis, ^Tf¥R¥, ^<3 ¥t‘5 
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4. Rilfr, %o cr«rT Methods of Neurochemistry, ^dt^T ^irtri, 3TRo 

'^%fefPT4) $?r, 1972. 
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fIrg’JF 

SRfN? f *TR 

tiHo q?ro #r ^nrc (*io no) 

[ ni'^— 26, 1984 ] 

n'T^’ ^ ^T% feg’ir ^rinra^fr 4 jt ^?irm w 1 1 f ^ ?rT?r finr 

sRiTcr fr^ 'Tft’irTn ^ ^ 1 1 


Abstract 

Double integrals involTiug /f-function of one variable. By Ashok Kumar 
Ronghe, S. S. L. Jain Higher Secondary School, Vidisha (M. P.). 

In this paper double integrals involving ff-function of one variable have been 

evaluated. Few interesting known as well as unknown results have also been 
given. 

1 . n^ctmnT 


SRT 5r^Tfer ^ f^ftr % 'TfT’RTfn^r sfk 3ff%^ ferr 


H 


m,n 


p,q 


Kaj, ej)p~\ 


= (s) ds. 


(1.1) 




m n 

n r(bj-fjs) n r{\-aj+ejs) 

e(s)=^€L. £ 1 !^ 

n r(i-bj+fjs) hr(aj-ejs) 

7 "»n+l j-«+l 


( 1 . 2 ) 
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focT t TTHT f^STT ^T?rT ^ I 0>s^iniZq, 0'~^n<p STT^^T ^ % 

^^J-fjs), J=l.:m % J’(l aj, \-cifS), k =: ! ... «, /=y'_ l, % fsp^ ^ ^TiqTfft' 
I cT^T 4??^ I I 

^ ^ 'O CN ” 

fg^ feirr t ^nrrEfrgr (l.i) arftrgrTV ^'rar | 
e>0, |arg z|<l/207r 


arff 


P <7 

= .i: ej~ . i eji-Sfj- i f^ 

7 “i J-n+l .7-1 j-mf-i 


fwarTw % %ir ^ ^r^g-rnf*^ i 

2. ^tfecT qfT’JIW 

sRg;cr srqra' Jf i;Jf TPoiniff iref gnff qft sTR^wgr iT^ff — 

r ' £-i{a-(f)9 (sin e)" -I (cos B)M £/0==c '''“»’"™— (2 11 
Jo rtal-B) ’ '■ J 


arff J?6<a)>0, Re(B)>0, 


X«-X (1 ^ dx 


r(a)r(B)r(a \.B c-d) 

a«‘ bP na+B-c) /’(a-|'/3~/) 


( 2 . 2 ) 


Re (a.)>0. Re (B)>0, Re (a+^— c— rf)>0, a g'«n b ^rirar< ^=5r'?: ^ aftT sif^fp 

[a 7 c+ 6 (l — x)]> sjr ^ I 

3. srgw OTTqr^r 

f ?r srqg- ^ |Tf q;w?r fggnr ^rg-Rrcrf fpr %irr 




lojj c/W+^)« (sin0)“-i (cos)M xy~\U.x)!^-i [a;c.f.6(l~x)]"Y-8 




c.d.a 


ax 


ax+b(l-x) 


;]■ 



flryir 
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H 


m,n 

PA 


(sin 0)'^ (cos By {axY [b{\-x)y[ax+b{\-x)]-’<-- 


Qini^ra 

" ay 


H 


Wh ^j)p 

^(^j>fj)gj 
m,n+5 


de. dx. 


r 

I - 
i 


2‘^l2iv7 


p + 5,q + 3 

\ (■^~°'’^)(.^~^>f^)(^—yA)(l — B,v)(l—Y-S + c+d,u+v)(aj„ej)p 
l~®--^)'^+A‘)(l — y — S-l-c,j/-|-v)(l — y— S+t/,«+v)_ 
5rf?f^ A, fi, u, V, >0, 

Pe [a+A (bj//j)]>0, 

Re [^+i. {bjlf ■)]>(), 

[y+« (6,7//)] >0, 

Re[h^vibjlfj)\>Q, 

7=1, ... m, d>0 
|arg z| <1/2 e n, 

a b I sflT [ax+b{\ -x)] ^ | I 

^TffT 


(3.1) 


( 3 . 1 ) ^( 3 . 1 ) % wr’T qsT ^ I sri sfl^er | i 

(1.1) ^ ^rfr^rcTT ^ ffr?^ siffw?! |— 

e‘'“+^>^(sin By-'^ (cos 8)P-'^ xy-'^ (l_;(jS-i [ax-\-b{\ -x)-'>'-S ' 

2 F 1 {c.d : a : axjax+b{\ — x)'\ 

X (2ir i)-i B {s) (sin B^^ (cos By^ x(nx)“s x[6(l— x)]^ 


[ax+6(l-x)]-w-»^* dBdx I (3.2) 


g’FRiprq' % Siir ^ srfeqT Jr ?rftrlfrr g;qT id 4i srf^rarfr 

t cT^T «frt ^ ^iTigfNROT % q-^grtg; ^Jr 

AP6 
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arijftJp f »TR % 


l^flA'-l- fe(l - x ) ..Fi j^c.c/ ; a ; axlax \ h{l .v)|rf.v|- 

X (sin i (cos de jf/v (3.3) 

5IW ?>crT I I 

(2.1) ?r«rT (2.2) qrfw’pff 4ft ^rgRcrr ^ frr jtr ftf4!T?T^ | 

fTssTT ^TC^T'T % 'r4=4Tg; 5rT'?r Tft'^rTir spt ir (l.l) # ¥rOT?rr fTT (3.1) 

4ft srm ft?ff 1 1 

W4t<ss ^3prTq : 

f TTT^ STf ® g->TT4rW^ % 4i'f f4f?r<S2: ^yrirr STT^l # art isp^ft ft I 

1. JlfsT 'TftoTFr 3.1 tr |5R- d=a 3t1-T (^=0, XW rft IRT fWT STW 

'Tft’jmr (3.1) STTB ?>rT t i 

2 . Zffk (3.1) fif d=a ?r^4r c'---o 3ftT M«() cfr mr 
f4>3TT ^^fTT q-fwir (3.2) STTFT fTcTT | I 

3. irfcT q'ft'JTTTr (3.1) IT u-0, v==o, c=:0, r/=a, rM ?ft erm fw 

f4T4T ttitT 'TfWJT STTH ffTcTT I I 


4. q-f? qfriTTq (3.1) ^ fTT ct=aqqT 6'.-().w=30, A-“(), qt frir 

STTT sTTff qPwrnr srm | i 

5. qfq qft'irTq (3.1) Jr /<.= -- A q't fqp?rfJrfer qft’orrq jith iftcrr t-- 

fl 

Jo Jo (1 -"A)®-i [ax I /j(l x)] •>' ® 

. afj [o;.o/.a : ax/ax-f £>( 1 — Jc)] 



‘'Vp j 

W>j,fj) J 


dSdx 


eiHi'^a . .«i,n |-4 

^p + 2.,+2 



^cr<Tir 
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r ( 1— M) ( 1 — y— S+c+^i',«+v)(a,-.ej)A'^ 

1 ^ j 

L Hbj,fj) (l-y-8+c,u+v)(l-y-8 + d,u+v) J 

u, v>0, Re [y+-M(ij//j)]>0, 

Re [S-fv {bjjm>Q, 

Re [a+Xibjlfj)]>0,j=\, .... m. 

Re [^-X(aj-llej)]>OJ=], ..., n, |arg z\<lje-,T, 

^ I %T ft (3.1) 1 1, a aftT b WWK | [ax + b{l-x)l ^ 

^ fTff| I 

fcf5r?rT-?Ttq^ 

?T|icir ftf?r % ftir sfto iTo ^T% ?T!£rr ^To^to 3r?r??Rt% srftsrrmfl' | 
5rqg- % %^fr ^ ?r|rir^T 71” =7Tift i 

f^^SfT 

1. 3r?r?^T?(t, Tto, Rend. Give. Math. Portermo, (2), 20, 70-82. 

2. ^T7tr*rr, fto tr^o %o, Composite, Math. 1904, 15, 293-341. 

3. €\o, Trans. Amer. Math, Soc, 1961, 98, 395-421. 
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Vijnana Parishad Anusandhan Patrika, VoL 28, No. 1, 1985 


cT«TT ffriTT'T^r 

<0 

q?To SRgpf 

5T«rT 

t^o 

3t8tr^H?n^T, fgfgfg?IT5t^I, 53^ 

[ sn'<r — 14, 1984 ] 

Abstract 

5KT ^ ^T ^ I 1 

1 -TTf ^ 1 srf^T 

fr?ft I, ^ ^ ^ sTf^infTT^t 'rrt ^ i ^ ^ 

?rF??fT ^T ^ SHTR TfcTT I SRftr ^TT *ft?T FH cT^TT 3F^ ^T T ?n 

SWT^ ^ 1 1 ^«Tnrf^ ^ 1 1 ^ ^ ^nsriT 

rra f^'T^r sr??rTf%Fr ^ I ^ ^ ^ 

t I 

Kinetics and mechanism of the oxidation of methyl amine by chloramine-T. By 
S. N. Kakkar.'Madhav Science College, Ujjain and M. S. Verma, School of Studies 
in Chemistry, Vikram University, Ujjain. 

The kinetics of the oxidation of methyl amine by chloramine-T has been investi- 
gated. The reaction has been found to be first order with respect to each reactant. 
The rate is independent of the concentration of chloramine-T and it is directly pro- 
portional to the amine concentration. The effect of neutral salt concentration is 
negligible while that of alkali is slightly negative and of the acids is slighty positive. 
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?r«rT sr’T? 


The thermodynamic parameters have been calculated. On the basis of experimental 
data, mechanism involving the formation of activated complex between chloramine-T 
and methyl amine has been proposed. 

tt -iTTrir 

‘d^TT ddr TTTEJTrr if d'T^STddfJT^rr fdETf'W 

^ ?tdT Tfr I Ff dTdiTdf d % fss, |sFdT?TmT^f''l, 2-fTffTf?ft 

3Tr^[«i d«TT ^f?d|Tird, ^rfldt 3rr?r trgf %• «Fr ar'jjTrfcrsFT arsiritrd 

1> t I sr?F|d md>Td if irfsrtT % dq'ddd TT 3T?%t?nJT. f^T 

W t I 

5rir>Tr?i(^ 

dq-Tld d Tdra sptfe % ITT ?dT % ^ I 1%'dddf *€? 

22 m 32°J,:0.02"C % dT^f TT dT'T^dT'ft d ddT I 3Tf«r%dr ftpSTd % 5 fddVo t'T 

dfdd dddPd'^M T"?: fd^TdT ddr I srfVlflpdT ^ STdfd snTftTfTd drt srrdTdtfJTfd 

^ did idT% df I ^d% did ddT dTFd W^ffdT-'iO dl:f5T'dTd>dted ^Td d 

dTdT ddT I 


dfTdrW cT«lT 

STTddlddTdr ddT dddlddi fedTETTd # fdPdd dT^SdTdf % fdd logi„ (a-x) % 
fddl' ^Td % 3TT5T^f d dfrdfdd dTdT^ ddd Tift dT fdddtdr, kj, dT>'’ft 1 d fdd dd | I 
dr^dT srdTd % %d ^d1:d ^ dT^ddT srTfsrdd t dV i 


dTTd) 1 

dT'T-32'’C 


[^dTrd] 

M 


ki X 10- 

min 

1-00 

001 

2*002 

03 

001 

1*689 

0-4 

0-01 

0*7829 

0-4 

0005 

0-7751 

0-4 

0-02 

0*7804 


dTdrm ddd Ttfe dd 

t %1%d ^'td ^ dT^ddT % 


TdddTdT, ki, dd ddTtdtd- 
I 


dT^ddr spT ddf ddTd d|ir d?dT 



Trf«T^ 


49 


iTf ^sHT I f% ^TiftJT-stsdr^ftq- ?r«TT OTTtiT ifTsw ^ 5r5r-3PTsrfer 

f%f^?r I sfr spir fiFJTTsrrff % Jr | i ^ fJrartrT 'r? 

t ^'T'^rra^ ^fr^ft^r ^ sr^fcr ^ srg^rR ^rirr^ % ?ir ^ HCl, HCIO^ ?r«rT NaOH ^ 
f^ftiT^ ^rr^scTTaff ^ ^qf?sTf^ ^ fvrirgt^ qfcspf^a’ f^Jr ^ | (%fe^ mT’jft 2) i 
?TR'>fl' % srf^t srsrfir^ | f^ ^pt ^jqf^'srRr ^ ^ ^rnfr | 

srr^T ^ ^'Tf^«t1% Jf ^ 1 1 





?rppif)f 2 



[^iftp] 

=0.40M 


r5T-€t] = 0.0lM 

crTqr= 

:32°C 

NaOH 

kjX 10® 

HCl 

kiXlO® 

HC104 

kiXlO® 

M 

min-^ 

M 

min“^ 

M 

min~^ 

— 

0-7829 

— 

0-7829 

— 

0-7829 

0-01 

0-4030 

0-002 

1-101 

0-001 

1-005 

0-02 

0-3583 

0-004 

1-506 

0-005 

1-618 

0-05 

0-3224 

0-010 

2-399 

0-009 

2-032 


^^>Jr ^ snqfr^ ?Tfe ^ %% Na2S04 ^sn KgSO^ e^ 

?rT?5crT3ff ^ Jf ^3wr?T ^ stsitipt f^rar ^tiit | imx'^ 3 ) i 

?TTT«ft 3 

[^jftH']=0.4M [^^trr?r-€V]=0.005M ^=32'C 


^’ir ^ ?rT?5?rr kj x 10^ 

JTTir min-^ 


Naa SO 4 

0-01 

0-7751 

Na* SO 4 

0-02 

0-7680 

Naj SO 4 

0-04 

0-7800 

Kjs SO 4 

0-005 

0-7599 

Kj SO 4 

0-015 

0-7725 

K 2 SO 4 

0-025 

0-7701 


WR'ifl- 3 % cTT f^rri^ % q-pT ?qTSH:5r: ^ | f% ^J5rr?f^?r ^ 

'rl^'Tt^T ^swnr ^ stt tt strt^ ^m^rr 1 1 
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grsqr 


% TTR fJT^rFw STT'ar ftr— firf^ ^ f^?rfv 1.957 liters 
moIe-1 5 tt 0.8560 min-i> cOT 2.29, ?r%JI<JT ^ 15.22 cal mole-i, ^5T<ft 

5'^twr 1.004X 10-«, arr^ffT ^orf^;- 1-752x10“’ litres mole -’- sec"’. 

?r¥fl- srift’TTr’T^r if, irfsr^r ^iff^ (sfr atcirftrsp mTfir I) ^ OT-sarr srfkJsparT ^ ?ff 
’tI I f3r?r% 'ff-q[=^ firPTT 11.5^ arfEr^i i w FnfTtftRr arWiRTaff 

% sTfarR ^^r-sTT^rfsar'-®! f) ^r^irr i 

ks 

MeC9H,S02NNaCl+H30?±MeC,H4S0aNHCl + Na0H 

k-z 

K 

MeCjH^SO jNHCl + NaOHjiMeCaH^SOaN Ha t - NaOCl 

k_4 

sr^PR Jf aftif ^'rtt^tzp ?qt?ft3r aisrfc^ wtiff7r-€f, N-^5ffTt??ta#r-p-?ra95t!TTirT?5 
arsTT ffiff I 

N-5fH>frs>a41-ir-p-'tra'p>rTin?? tjrip spr^r |, ar^': aTPcfir irreirir ?f ipFsr irm t 

^Tf^qcr t|itt I ^rfjpir Fff^fFsr % ^q- if ocr arm qlF 5?Firrq?rT iff fq'?:??r 

ftrqr ^ | qqfftf!' ^qtr fqirK q^ ka §i"^t fqqF^^r t, aft 5 tr % ^3^q?r 1 1 qFsT?r 

qfq^ip ^q^qq qff qq qq NaOHqq if?«F qurq qqfsTfr qfq^fi ^qr q«nr qfFqqt®i if HOCl 
qqr JrFqqr ^qfq 4ff arfqfipqr srt qqfr^qfqf % fqqW ^ ar'jqFqqff qft arsqqq «pqq gqq 
^Farq f^qr F^r qFq%qT qf-^^q qq qfq srFq^P fq#q q^q^ff | qqr qq Fqqqpp qf-rrq «Pf 6 % 
12.5 CRT qsT^ qq FrcR qqqr qrar 1 1 qqf'qtffq-cff %■ gqsanq qrit^ ^q qqt ^qfqqffqq 
apr^po] % I I 3T?%qcT if qTqFiq*P 'ff-'^q 11 .5 | qq: qg qj^q qtarff % fqqqt 
qqrq qqr q^ qrq t qrq^? qqrq qqq iRqqf % SaToff % qgqR | i irfqq ^qfq % 
qqqqq qq qqrqfq qqq qq qqrq iff q%q qjqqr | fe qq Fqqfqq qq qqf^iffq-^f qqr 
%Fqq f^q % q^q 1 1 qqqrFqq fqrqrqq Fqiq qq^R | : 

CHaNHa+CHaCaH^SOaNNaCl — .{CHaNHafCHsCaHaSOaNNaCl)} 

slow Activated Complex 

fast 

{CH8NH2(CHaCaH4SOaNNaCl)} + HaO — vCHaNHOH + CHaCaH^SOaNHa 1 NaCl 
qq Fqqq Fqiq qqriq Fqqr qr qqrqr | : 

“4 [qqftqfq-qf] [^qj 
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I ft) srftrftniT ir?^^ srftr^^ % ?rft:sFr ir^iiT ^ftfe ^ 

I IT ^SETT ^ ?ftRr f^iTT | I ?JTfft)iil»ft%^ 'fft:^^^' ^ sr^PK % 

^ aftT ^TfTT 1 1 ft?| ^TTflsTW ft'¥%'snJT ^ srftsftJT ^ g^«rft'^'T=^ir;:f ^qTcc 
% Jr sr?f^^ ^cTT I I 

1. ?JTt^, ^5?^o, ^ftto, 1955, 4, 505. 

2. 1 ^ 0 , Chemie, 1958. 10, 121. 

3. tTo ^^rr tftr^, tr^po, Z. Physik Chem., 1968, 238, 353. 

4. 3T^r^^, trrro ^sfT ^WTR, 'TFo fTo, ftpftlo %ftlo, 1971, 75, 838. 

5. 55frm, i^?ro fro, sr^gr^, truo fto ar«iT srm?. fto, ^tfo %ftto ^Ihto, 1971, 
1712. 

6. sr^T^ToT, q*ro ffo ?r«rT ^frTT^r, ^^To ft®, Z. Naturforsch., 1972, 276, 401. 

7. fro ^«TT frq"?:, trg-o ^fto, sifo %fito ?ftmo, i93l, 1510. 
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% 5TTT 3TmJT % 

3TTTo %o f?T^, gCRT r(«IT ?5fVrTRm 

[ srT':^ — 21, 1984 ] 

5r?5?r 514^ t arffSTT^wf^ MO f?r?T^ % sTITT MnOi" # 

^4ST^ ^51 3T^f«rT ^ qfOTJT^TT # Trf | I 

Abstract 

Molecular orbital calculation of permanganate ion by extended Huckel theory. 
By R. K. Singh, Sushma Rani and S. R. Tripathi, Department of Chemistry, 
University of Allahabad, Allahabad. 

In the present paper the electronic ground state of Mn 04 ~ has been calculated 
by a semi-empirical MO theory of extended Huckel type. The off-diagonal ele- 
ments in Hamiltonian matrix has been modified successfully to obtain one-electron 
molecular energy. The numerical strength of Mn-O bond order has been calculated 
to be 0.1820, the electronic charge on the metal and ligand has also been found as 
0.4237 and —0.45. The electronic transition for ^Ai->^Ti, ’Ai-^^Tj and ^Ai^^Tj 
has also been calculated. The electronic structurejof metal' ion and ligand is found 
(j5.9sii^ $0 2322^ po-seso and P*-®®. Thus without using the hybridization of 

ligand for orbital wave function the results calculated by us are in good agreement 
with the results obtained by others using different method considering hybrid ligand 
orbitals. 

TfTT’iRf Jf gTTfcT STf^rtTirff S,j- ^ Sr^FTt; % ’TPT 
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TTJft cr«rT fg'TTSi' 

5f 4?tf ^^?qrq-T 1 5% ftcft I f^^TTor feST^cr mi(lCi-~-.0 MO 

I srtT E MO 3TT?Jf^ ITT?T I I ^ sTfcT^RT 5r«TT LCAO 3fr?qr?rTttt*J CiJ</>/ srgf >l;j 

J^rf MO t, ^i 5T€f m LCAO t sfr ^VqqrTf^rqr ^rrTfarqr qrr qf^ftrcr q%5rfg 

I, 3{ST?g; 

detlH/;-ESyl-0 (1) 

3r^t Hij cT^-T I ^'T <h^ 51'«rT q^^T'S qr^Tlt % qsq ^ arqf^q^T 

I affT Sij ?q q^qr'5^ tr ^risq 3T{%5JTrqq ?rqTqrfq t 

a(?Er 

Mn-0=1.59 A«, 0 ■Or.=2.596 A® Cqisqir^rsptq ^qifqffr) 

arrorfqqr sfft Mq^r qrq^ % 25 qfr srTsrrq qqr 

fqqq Mn, 4S, 4p rqr 3d aftT 0, 2s q«rT 2p qW^S^T sp?r*pt ftqi qqi I 

q^qrij qtqfqftq q^TR % qraTW % sqr if (stO) fqrqr qqr 

Pqq^T qr 


>}i{n, 1, in)='N/'"~^ exp ( a,>) YI”* {0, 0) (2) 

qit N qrqRifrqRq t, a/ qftTsrq qpqq % qqr Yl"*(/L >l>) 'jqq?!; q'T^ 
^Tqffqqr |i 

srqqqf H// qJ! Ifqitpq 

H/,: feqf #q?Tq ^ iq qrqi'g q^jqqr ^iff gjsf? | sfr sng % qrfqspf tjq bret ^q^rqf 

% ^ qferqq qqqr | i |fq?crffHqq ^rq^sq qqr Rifiqqr qiq qijqqf Xi % qqf if iq 

tr^qq qqq^ qfr fqtqi-q%q ^q if fqi:^ qqrR settp ferr 3 tt qqqr t 

H,-,= <X/|-l/2V/“lX/<-<X,lZ„|y«|X,->.KX/| 2’ X^-XJyy|X/> 

i>i 

-<X/|/ Z^|y^|X/> | <X,1 ^ X^X*|y/^|X/> (3) 

t^j 

^ 1/2 Vi* q%*p 35^1 qiq^qq I, Zalta ^tfqqr qq qq^fqftq qrfqqftq^wqor | f^q qq 
iqf qqqT'5-qj^qi %feq | qqi nXjXjltij f^rq^rq fqqfq'OT anq^jR | l^rqq Jqf qqqrj-qrOT 
a qrfqqi if qqf k qqqi^ qrsiqff qrr ?itqq> | ^ jS qrfqq? qq %feq | i 
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^ 'rftn'iRT 

^fk j^fhTTtiT 3 % 5r«m ^>T ^fi (H,v % 5r% 5tP 3Tm % ^ Tft^rmT 

A, 7 % ^ ^ SR ?r«rT 3t^ q-?! ■ # m,/ % ^q Jf qrq sft arij Jf 3r?q qqqr'jsff ^ H/,- % s% 
qtq?H I ^ H,7 qrt jq: fqfqq^R sqqj qR ?rqT^ I 

H/,=A,7+M// (4) 

fqftiM srrqq ftrqfTq qTqqr % fq% An q?T qcqsr qrq 5ri!cr fwT qqjqi f 

%'-q ^qqrr qf<^iqq q^q^riq firftr ^ qqfqqiqT st^rji snqqtqRni' i^Trqf (VSIP/,-) % sttt 

fqrqr qqr | i 

JT^iq 0‘’->0+ + e” % A, 7 % qrq VSIP % qq if STcT q?r ^ f|% qqr 

SITT qrqqr; sp2 p2 p qtq s^ p^ pp qqqqTqi if 2s q^T 2p q?ST^f % M 

qt I I 


qsrq Mn®->Mn++e" % An % qrq qq^qrsff qqi qra-fr^^q $[6] 

fRT qRqt 1 if ^ qf % 3ftqq qrqf ^ irq q^ i q'fqr Mn+® qff 

qq^csTiq sf'fqrq qft qf | sqnrq |q^ finqfiTfeq qrqf q^T sqjq qjpq Mn+-^ 

Mn+'^+e- % A// % qiq qiq | i 

HRqf 1 


Mn«^Mn++e- % A// qpq qRq % fq% Mn 

qq^qpf qqr qvpq, aftqq qq q 



qRfiqqr 

qq^qr 


qf%q 

qqqqr 

+ 


Mn' 

<Aii>, ev 


3d« 4s 


3d® 

+ 

4s 


4s 

3d« 4s2 

-> 

3d® 4s 

+ 

4s 

-8.24 


3d» 4s 4p 


3d® 4p 

+ 

4s 



3d® 4s 4p 

— > 

3d® 4s 

+ 

4p 


4p 

3d« 4p 


3d® 

! 

4p 

-4.43 


3d® 4p® 


3d® 4p 

+ 

4p 



3d’ 

— > 

3d® 

4- 

3d 


3d 

3d« 4s 

— >• 

3d® 4s 

+ 

3d 

-7.31 


3d® 4p 


3d® 4s 

+ 

3d 


qRt 

qqqqrqt q| 

q^TTsfr 

% fqq 3ft-qq 

fqqqqr qqr sftq q qrq Prfq 6 ir snqr 


lip^ q^ I 
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^1, 1^’tt xTffr cr«iT 

?r«TT irr^scTW^f’' ^ sr^r’r >Tr?B ^ 3r?r^ M, % %ir VSIP itr sttr 
I I % M+ % VSIP WFf 3s cr«TT 3d *1 M ar^STT 1 Oev srfesp ^ 3p 

% flrjl 7ev % CROT ^=5^ % I 

%3TR m, 7 % HTrT®P^ ftRT 3rr g-^?rT t ^t’T'jr 

g-iTir arftr^ i 1^?! an%5r 5Rrt®i af^rcr: frrrr %irT ^rr | 

M/,-«= Z 'Z^offl^p (5) 

p¥Ct 

3r§f Zeff ^ !FT 5rR^?iT5ft fspf 3TT%5r 1 1 ^ ifr»T Trrfwf ?pr %_ #1%?r ?<rJf 

^ 5T|f I fsr^i TT i^f TTiTT^ wraff^ %??Vir 1 1 ^tT f^^TTaff *f a ?r«rT P ^rf^lr ^ ^ 
apt STRTRrBfrap ^jS | I 

Iff eiriar anm I fap O 'ttwt' 5 % =^Tff affT ftrwar e^«T O srrfw ?t>p f<Rft 1%?| % 

'Tg''" TT ■•i«£«rTRah- ^ arRc^r^ ^r ^??r ^snranr | i 

faw'tf JiffiRT graw*!^ H,j- jpt 

H/,- ^T ^TR ?ncT 1%Rr%1%R 5fra:5R?J apT g-qR>(T fWT I 

H/7= KSij (HiiEjjyik (6) 

K=2.1 

H^ifscr fir^oT 3Rqr^ % »T?arr5p?T % %?)■ % apRap^rfaff str 

arrj^faRP ?F??Eff apT 'a^Tiftar f%iTT 1 1 

?fn<iR farfEI 

'waff ?raTT H// JTRf apT ^Tafrar apT^ gaT aparapf % ?rf3^ar % faril 
(^raftap^’OT 1.1) gw 1%R ararr I 3rr^?T wr ?rt 3TT?;5t?T stirt frSr arir cf*rr 
WRatar ^aRTf ^ ^fw^ar WaR^ ?r WT^W 1%WaCW STTR I 'TftarwRsff a|?t n 

5ar^T^% fwaET^ Mn 3rT%w ^ wt ara^R WT (n. -1)^ OT wtt 0.01 

3n%w ?apTf ?r WIT STT I TfraraRR DEC 1099 WT^ft *1 «RT 5rafr»r 

apT% 1^ ^fearar STTO IraRTWTWt aPTaTjai; Jr ^??r q?r ar^ I 

tr^ MO 3TT^?r RTff % f^rJr 5TTR irraff % WTSTTaC 'TT ^^ai^Taft CT^iaRff ^ 

aRTarr ^ arf I gfta: warwt ^^ran sRtTn^irw wrT grarr «TTW|r3%aT g'arr t ctr warfwcr arar- 
WtTRT % fw^ STIR irpff % ^ ayf |1*1 | qfRTraff ^ W TToft 3 if fqqr afT 

acgT I 1 
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% 3r’5^ 


'TfT«>m cmt f^NfffT 


4^ 1 1 

2 Jf f^ftr ^ 

MnO“4 

TfT’Tf^nRT 

2 


MO srr^H' 

^TR 

JTR 5r?f9nr 

MO srif^rTT 

MO 

ar^rf f^sr^ 

eV 

MO 

aj^rf 

eV 


1 

33.18 

0 

14 

—17.15 

2 

2 

33.18 

0 

15 

—17.18 

2 

3 

32.98 

0 

16 

—17.86 

2 

4 

— 5.25 

0 

17 

—17.86 

2 

5 

— 5.39 

0 

18 

—17.86 

2 

6 

— 6.55 

0 

19 

—18.55 

2 

7 

— 6 85 

0 

20 

—18.73 

2 

8 

— 7.79 

0 

21 

—33.85 

2 

9 

—10.78 

0 

22 

—38.57 

2 

10 

—13.38 

2 

23 

—39.25 

2 

11 

—14.75 

2 

24 

—52.25 

2 

12 

—14.85 

2 

25 

—63.80 

2 

13 

—16.25 

2 





ift»r'B^== -824.72 ev 


3 

MnO*"* % Jf.qf^^rfwcr cr«rT spt^^ 

3«Tfl| ?r«TT iflfenf 





'TpRf^icr qq^- 

qrfTnl^cr q^- 





q%4?R 


f 

q^rrRJfe 


3Rfq 

Cm-1 



Cm-i 

Cm-i 




20,969 

22.600 




20,969 



b 


32,018 








C 



48,100 

a^f%5!r 15, 

b SfftTJT 

c 5ftf^y ^flRFF qf 6 

o 

o 

/s^^ 
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■?:T?fV ?r«n 

Err^ 3TRJT ^ ^ #T=^frr d»-»®'', so***'*^ p»"'«»» 'Tii >rf ott f?r ariJr^r 

q-T -fO 4237 3TT%?r 'Tm w 1 3rT¥5ft5rT qxJTT's # s‘-®“, p«'»« 

spt stIt sTR^ft^r^ Tim’S 3n^ —0.45 twt irm i 

% mmi TT Mn -O msr §ft # grfRr ^ TfiT'mrr ^ sfti 

0. 1820 stth || fsTTif Mn -O msT qft ?fT>3r«p?rr arq^ flcft I i w arm %v[ u| 

I fqr f iPT f44i’0T cRTf % q-fi’T’TTf Ti mEnfiT armf^^r ’TfrT'Tfm^ 

arm 5frTf % s:rt tth Tfi’mTf % i 

IFcT^rcfT-^TTTJT 

tT5p (mi <5 %o fir|) Tft ?fto p?ro mfo mrio ^rf % arrf^rqr m 

ft fmr% arrmi 4>-i^ 1 1 

1. #2:1, %0 ?rto, Phys., Rev., 1930, 36, 57. 

2- TTT s^TT, §ro 17:^0, J. Chem. Phys. 1934, 2, 22. 

3. Tables (of ; Interatomic distances and configuration in molecules and ions. 
Special publication No. II, %ftrm SETTm^st 1958, 'T^ M89. 

4. 3TTIO #0 Phys. Rev. 1931, 87, 1306. 

5. ffs^, Sfo crm m>p, r^o, j. Chem. Soc., 1962, 84, 540. 

6. #0 %o T, TTo ^o, Molecular Orbital Theory, 
ff?r 1965 ys5 120. 

7. 5r#T, rr^o ?rm t^Ro, Theort. Chem. Acta. 1966, 4. 44. 

8. mq-m %o qro, xrans. Faraday Soc., 1953, 49, 1375. 

9. sft?2:?rgr4, mx rr^fo, j. Chem. Phys., 1952, 20, 837. 

10. #o %0 g-m t, ^O, Inorg, Chem., 1962, 1, 111. 

11. ftw, t^iro ?fto, J. Chem. Phys., 1965, 43, 1575. 

12. ^Rt?r, 55^0 qo, J. Chem. Phys., 1966, 44, 2207. 

13. %s?r, t^?ro trcRo iTo, J. Chem. Soc. Sect. A. 1966, 420. 

14. 5fmFr, mio cr^to, J. Chem. Phys., 1955, 23, 1833. 

15. 1^0 rj^o ^o, Inorg. Chem., 1964, 3, 1113. 

16. #fflT, %o tro, fpr^:, %o q'To, mi®, fs', 'q'^ro ?r«rr m#i mr®, 

Mol. Phys., 1972, 24 (3), 49T. 
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3TRo 

'?»T-113 ^ ^nx, ^>qT^ 

[ STT'^ — 26, 1981 ] 

mTt5T 

$rsr^ ^ % tT^ 5r%?r ^ftt ?rT?f’i^ ^neir cr^ | 

f?re: f^T 1 1 


Abstract 

Degree of approximation by Norland means-I. By R. B. Saxena. M-113 New 
Subhas Nagar, Bhopal. 

Two theorems of Flett (1956) on the degree of approximation to a function by 
the Cesaro means of its Fourier Series have been extended to [Norlund means and 
their conjugate analogues proved by the author (Saxena, -1981). Continuing the 
work further, the author extends another theorem of Flett to [Norlund means and 
proves its conjugate analogue as well. 

1. irnr f(x) I aft-?: srm 2-n- % | ?t«TT itrt w 

/(,tc)~1/2(:7„4- Z {ok cos kx+bk sia kx)= S Ak(x) (1.1) 


f Ftitt «f tifr I I 

(1.1) ^ 1 1 


S {bk-cos kx—ak-sm kx)= S Bk(x). (1.2) 

k~i ■ i-i 


AP 8 
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TTTSlff % g^-TT 


iT^ 3T^?r «f f ak^ ^TW'JS' ’TTCTff # qrf^'ffm srtf^^ jfTir'Bm {S„} % arp?;! 
?rf|?r 5KT 'TfT^rrftrcT ^ srT?ft i 

n n 

t„=llPn^S p,,.k Sk=- \IPn S pk Sn-k ( 1 , 3 ) 

*■.0 A”0 ' 

sf^t {/)„} ar^'T sfciRr tTjpf^Ej -^THtfR ar'^^f argfrrr | ?r«tT 


n 

Pn==^S Pk^^O, P- 1 -P- 1 ^~=^ 0 . 

f5T5:?rf^f<5cr ^T ^ 

MO =K0={ fix - !- /) +fix -t)~ 2f(x)} , 
MO == M)^- {fix + 0 -fix - 0), 


NniO- 


1 


n 

- - £ p„.. 

^'^Pn k 0 


sin (/C“j“ 1 /2) t 




f(xM-.^ ^;(r).cot tj2 dt, 

Ztt J q 

[x] 1 1 

2. (^% <15^ I irfe /(x) «f tifV Lip a, o<k< 1 

^ i|t ^sqr o'n «f'if): (li) «^f Trieq- ft 5 ft 


<^fl(^)-/W=0(«-«), X if tT^HT-T (1.2) 

Iff ^ fsp)^t SR-' (C,k) Ttreiff % %ir ?r5ir | i 

q%sP'] ft 'i55r?T % ^ ^'Tft % f?r% fipcirfiTfecr sTtrar ^?r*tft '^Fwt ^ 

% % 'W'T % ^ ^"t I I 



?r#?rT 
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A : iTPTT 0<a<l, 0<8<77. irf? x I f% 


f' \dUu)^At« 

J 0 

(x)-/(^)=0(«-«)- 


w ^ f^^rr 1 1 

5j?m B : ttHT IV 0<fc<l cm 0<S<7r. life X ^ ^ fV 

\d^(u)\^Aijt(t), 0<f<S 

^ 4 (x)-f(x)=0 ( ^ (~))+0(n-*) 

^ V '(0 HTHTfiRr ^rs mr | fV 

?r 5i%3T B Vt ark | faj^fVfea’ Tk'iTFr fV^T 1 1 

C : irk 

f* 1 <^'^(m) 1 <^</'(0 0<r<5 

J 0 

cr„(x)-/(x)=0^</-(^)) 

ar^ </-(?) '^?rT g-iTTcirsp ^sfmfr | fV 

cr„(x) «f nft ( 1 . 1 ) ^ kVr'^Tctrar iTiEir | i 

ferr sTTiT fV q-f? ili(t) V 'tc t ^ wra' ^ srm 
?rftr^s Vtk ita^ kraat ^tar 1 1 

sr^ga sm^ 5f ara<ia irrsa % kiir tr^ srJra A ar^-?: ^?r% 

aa^T Vt fas i a^a ^ fa krafafea a%a fas i 
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^TT^og- iTTtTft ^ ^Tfe 

■o 


srJriT : q-f? 

Jo 


( 2 . 2 ) 


qqffe o<(^s, o<a<i qqr OcS'^rr, qr 


p>^ 



5rlf^n«^W) (l.l)^T^Tt^ qTsq(l-3)| -qt arqtrr trFf^e -fjmR arqff % 
sna^q {/>„} Efpcr ^?q?r | i 


s^q : qfe 

Jo 

5r|t o<a<i qqr o<s<7r, ?fr 

qsrq fqr 'qjqq f(.v) qiT arffcTcq fr, *5Tlf t,i ( 1 .2 ) spT qivfoq qT«q (1-3) 

I {>«} ^’■qfrq I qt q?rq 1 if qftqrfqq fsTT | i 

3 . arq^ q^tff q?) g'qqfrr % f«iT-qf?Tf%cr qirfqqtTaff qO :^'(qf)qqvr(T giq't : 


srJrfqepT 1 . : =|'Fqr Qi^:tf::p,JP,„ 


N r,{ty--= 0 {n) 

SprfiWT 2 . : qf? ar^f^q \Pn] qq^qH gT q't 


qqr %qt « % 


0t"<2<i!^-'::cx>5 0<^<7r 


h 

2J pj^ 
k a 


Pr 


fspq) a fqq qqq ^qr qff t =[/">]. 
sqrfqqrt 3 . qqqqri®! : =fTq; 




■n 


3 /■ ^n-k 
n A;“0 


sin {k+\l2)t 
sin r/2 


==[ mN Jit) dt 

J 0 

0<pJP„^S^7T, 

= h+l2 + h„ 

3T^ 1 wt snft^r 

l^il < 1^(01 • \NM dt 

Jo 

= 0(n) \m\ dr. 


(4.1) 
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iTTsift % s:rt 

=|f5iT ^(0)=0, araTT^r ^ | 

= I (‘'^^(«)i 

J 0 

<\[\dm 

(2.1) % JTJft’T % 
f%?r% l/xl=0{n(/»„/P„)«+n 

=0(p„IP„r rip„^Pn- 




(4.2) 


an’t^, 


|/.K Sp„/p„ 

=1! /n ® ('“) °(/?) 3(i) ^ ^ (2-1) %) 

jPnIPn \*Pn 


-°i^'(??;} 

“0 0.)“} 

3Tr?r ^ /3=0(1) 5rir5T % (4.4) 

3T^ (4.1), (4.2) (4.3) ^«TT (4 4) ^ 'TT srSfiT ^ ^TTf^ ^ ff I 

5. Sl?Hr 2 ap) 

5TT?r I 

5„(^)= 1/2^5' m ^'/2) -_ coy«4- l/2)r 

J 0 Sin //2 

^Bk(^) %■ f^Jr (1.3) ^ sr^ffTT q'T 

t^j(x) f(x)=l/P ^ “‘r;--' ( cot tjl dt 

yt«o -qTTj 0 





65 


= 1 /P I Pk 

k=o 



COS t/ 2 — COS (n — fc+ 1 / 2 ) - dt 
sin f /2 


2 'Tr 



cot f /2 dt 


=-r 


-rh (t\ 


cos {n—k+\\ 2 )t 


= - f’' ^(0 . N„(f) dt, 

J 0 

(" -/-(O N„(f) dt =0 ipJPnr }. 

Jo ^ Pn 

wrf% o<p„lx„^h^^, l^r ^ 

j; «o N.y) d,. +13 

==h+h+ls, ^ 


- m . cot f/ 2 = 0 (l). 

2^7)* Jo 


srt: 


1 rPrJ^ft 
27 r Jo 


0 (/) . cot tl 2 dt—li 


,J.p«,){=o.</2-.;i>„2 


« PfcCOS («-fc+l/ 2 ) i 

sin f /2 ) 


1 




2 ttp„ 


S Pk \ "S 2 sin of I dt 

Jo /£=o V y-O ^ 

(f)i I np^ rff 

J 0 k^Q 
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=0{n) K"'^" 0(r'0 dt, (2.3) % srifW ^ 

J 0 

\h\ < m\ . !N„(/)i dt 

= (! IP I'/' (01 • 0 (-^"') (sr^f^'T'T 4. 1 % ST'frJT t) 

jPnl^n ^ *Pn / 

( j~) i/) IPn ^ ^ ^ ^) 

<o{'f'’;te-}.o{(;j''} 

_.nfO/>«/ni (/’nVl 


-0 {(^';)"} (S.4) 

aT'cT 'ff Ia = 0 (1), frrrR-%^?iT JTtTEr % SfifT’T (.55) 

(5.2), (5.3), (5.4) WT (5.5) % W Sfir^T ^ I 

^rT5Kcn-?rW 

#?srsFr I w sr'T?? # thrift t irTO-^Jifjr 


fnt^T 

1 . '?#?, zro rriro, Quart. J. of Math. (Oxford) 1956, 7, 81-95. 

2. ?§rR, ti^c t^^o, Indian J. Pure Appl. Math. 1975, 8, 849-855. 

3. JTsp-trBTtq-, rjq-o. Duke Math. J., 1942, 9, 168-207. 

4. tr^o f 0 , Acta Univ. Lund., 1979, 16, 0-3. 

5. ?T#?rT, STRo ^to, Bull. Austral. Math. Soc. 1989, 23, 395-412. 

6. CTO 1 ^ 0 , Indian J. Pure Appl. Math. 1971, 3, 367-373. 

7. ffd'-TK, 3fto i;TtBo, Annals of Math., 1932, 33, 422-428. 

8. 1 ^ 0 , Trigonometrical Series., TR?, 1935. 
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arfer % ^qf ^r st^ct^T 

^O qqfo SRTT^ ?ISTT qTTo 

BTS^TTtl^ JtsaFtfe^ %^?IST, STT^ 

%f gTTT'n^'^ 

[ STTO — !|?T 18, 1984 ] 

w 5fr*j tr^ t q-qr ^nTT4r?r f^irr | aife ^ 

^q ^ qq^q^FTfr ^«tt '^qs' qftqfer f^rqr qqi 1 1 w ^^qpcn: 

% ?r4T |qrw % W?^fr % 4r(tq--qT^q- WTcT sqrq^TW sftq vft sqiqq? fl 3ri^ 

I I mr^, qr^, r?rf ^?qTf^ gm srsjlcr ^qF=?rT ^ttk % fgfw ^r^Friaff ^ mqr ft 

qrr^ I 1 


Abstract 

On • a generalized integral transform involving product of a classical and a 
modified multivariable iif~fanctions as kernel. By Y. N. Prasad and M. Bhargava, 
Applied Mathematics Section, Institute of Technology, Banaias Hindu University, 
Varanasi. 

In this paper we have introduced a new integral transform where we have 
taken a product of a classical and a modified multivariable //-functions as kernel of 
the transform. This transform generalizes almost all the generalizations of Laplace 
and Hankel transforms studied so far. The transform studied by Prasad [16, 74]. 
Yadav [14, p. 58], Singh [9, p, 71] etc.lare shown to be particular cases of our 
transform. 


AP9 



68 


STHK cT’^TT 


1. far^rsr 




fir ^fl-srr^cr^ g-^rr ^ft 'TTr^vrir^- i/-'?i?r?T ^T f^rj^^r- 

5T^T TPc^rrfq-cT ^rqr ^ s! 


H 


0 ,N:iM', N'); ...; (M"-), /V")) 


p, Q : [P', Q ']; ...; 


{(^y> ' ■■•» <)' • 

{(bg : ,)1 : 


{(f’/j'.ypOl; "M I 






..., x^>' (ISi, dx,. 


U) (/■) 


^i(Si): 


A/‘'> (/, (/, 

n r(dj -s,. ^,-)i7r(i-.. -i y. 

^/I, r(l~~df l-sf si) /T /'(cj" y.\v,) 

;=M<'>+1 ■' -’ ; = Ar</)-hl • 

/s=» 1, ..., r 


cr«JT 


«/» (5'/, ..., ly^.) — 


r (/) 

il r(l^ai+ 2: a Si) 


( 1 . 1 ) 


( 1 . 2 ) 


f r> r U) ^ ( Cl r </) 1 

I n r (aj - P (aj Si)) I X 1 /r /’(I -ftj 1- ,2’ .SV)) 1 


(1.3) 


^''iT sTT^t »fr, (i) t^fff ^ ?f)sJrr % f^Tir t pcD^p" srrfs: 

p) (1) i'^) 

a)=V-- 1; {(a/,: (4 )i~i> ■> r)}. ^ 'i’^ ^ ’SRfWcT fWT ^TT^m {(«/»; ft/) . -. “/) )}. 

... ^ . <'■' 

p-srr^m % sT^sFJT (ai:(ai ),„i, .... ^); ... {ap, )/_,i, ..., ^) ^'t sr^rfw 5FTcfT I ^arf^ 
{(cjT'.ry))} (cj, yi), -, {cy, vs') |; ^'0Tfr'F?r ^ fFif m^rT 
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STT^TT |; STT^ aj, ^j, yj, Bj STTR^^ STT^cff^^ | STT^ 

aj, bj, Cj, dj ^TfiJT?T ^WT3f N, P,Q, M<'>, iV<i>, P<'>, 2‘’^ ^ I 

O^iV^P, P>0, Q^O, O^JVf<P<(2''>, 0<iV<'')<P<’>, 1=1, .... r. ^rfr^T^T s,—^ t 
Li irf^q--^T#3r s^n | ^ -a)oo ^ + a>oo ?r^ 3iR?ir^?rTg?rR w srarr f%?#iT | ^ 

q- %cr?T ^r^fysTcT ff^T | % L; {Si-W^ if) B'TTT^e^T ^ f^F^ycTT 5rF?I=5#^ 
?rff I ?V 51^'?: % r-^m^ ^ ^ ^Rctt 

I I arfsT^ % f?r^ L/ sr^R ^ | ^ r(dj^ - B^'f ■y/)(7=l. — > A^"’) % 
srtT ^«rT r(i-c‘-V yj\j=i, ..-, iV"'' 

r (/) 

(1— (3j+ ^i) 


% €ft 3 t>t I 1 ^riiT^ (1.1) srPrmft | 5rf< 


larg x/1 < ^ nlli, Uii>0, i=l, ..., r srq fq: 


N <,-, P („ Q (i) AiJ') 

Ui— la- -2 a- — Z §j + Z Bj 

j=\^ j=i^ i=\^ j^lJ 


2‘'' / ^''■> (,) P^l^ (0 

z “t" yj — ■^. yj 

y=Mi')+l ;=1 ;=iV<'> + l 


(1.4) 


q|^T 4^T ^'RTfft srpSTT'fT, WTWm'^^l ^ f^^-lif+d ^T f^4T 


^TTdT f I 


H 


O, N : (M', N'); ...; (M"-', JV<'>) f Xil 

P, Q : [P'> 2']; •••; [P'"'. 2^'’] Uv 


= 0(lXil"l, ..., \x,fr) 


(Xi X^) % #1: TTTffi % f4? 

^</) 

a, — min •■■> A^‘'’» ' = •••> '’• 




(1.5) 
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TOT? cr»TT 




H 


0,N:(M', N'); ...; (M'*-). 7V<^>) 


p, Q ■■ [P', Q'y, e''>] 

(Xy, ..., X,.) % TIT^ % f?# N^^- 0, fsp 


= 0(|.V,|/3l ... \x,\^r) 


ricf-iy 

^/=inaxj |;./-1, ..., N^''\ / -1, ..., r. 


(/) 

. 

; 


( 1 - 6 ) 


TO wtsTTO ^f TO^ f?rf?F5rFTO tor ?rr F^?t | F>rTr?r#frT [ 3, p.225] 
^«Tr f^rsff sr?rr?i^^ ^ ?r|T?^T % ?«rrFTO Ftof wr »T?:5rr | ar^fq; 


r 

O, 0 :(!,«');. I 

P, q : [p',q'+\y ...; 




{{ej ; {Ep )p u r} : 


(fj 5 )/» I' 


' ' (f) (r) 

iiSp' > (^pi)}l •••; {(^p(r) ’ ^/i(r))} 


! V ,/ 

1 
i 
I 

<'> r/>U I 


(*« , , //,)}; ...; (A„' , //„ ),p;; , //;:,)} j 


n H? 


^ 'AC/’a Prr) P {^/ (^'>""'1 


r 

n 

‘"i 


3T? 


,(/) 

/J„ +V/ 


Poi'- 


H. 


ii) 


/• : 


(1.7) 


(Pui) ^ 


”r?V.. <'■> 

n r (\~g. 4 - G. p,,j) 

7 -» I 'J *' 


r=l y.:t.rn«)|. 1 ■' •' 


7=1 


f P r ' 

^(Pn. Pr»)= ]n r(ej~ 2 Ej p„i) 

(^7-1 /-I 


' 1, 


• a 


(F8) 



sJTT'T^l^cr ^TFcT'^ 
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r 7 r (i) 1 ^ 

X 1 77 r (1 ^fj+ S F. P,i) I , 

l.hr J J 

TT 5rfiT^«i I (1.1) ^ 1% iffejsr ?r?5^ ^ | sfK 


(1.9) 




I 

larg Xi\ <-^TT Ui, Ui>0, i=l, ..., r, 

P (/) 7 (i) (I) </) 

Ui^- EE. -S F. +H, -E Hj 

./=1 ^ 7=1 ^ 7=1 

(;■) /’“■> (,■) 

4- EG, - E G- , r=l, ..., r, 
y=l 7=rt(/)4 l ^ 


(1.10) 


59f^T % ^ir (1.7) % WOT TO 77(0 [xi,“:;7;c^] 5T7T wwfww I 

1978 Jr fwtw ^ sr?5w sft^: wwtwt % (^ WTf 

WT^ H-'m^ %) WTW^’f aj, ^j, Aj, Bj cTWT (WfWT: ^5^ %) WTW^aT ctj j8j ' aFTTcW^ 

% wfcrw-sff % f?rfTO WT % sflT 30% ^ fWTWR TTF^TW TT^% | I 

WT sTTsofer WTTTW cTwr TTffw«r wr-rf wr^ wPcwfer ^ wfT^nwT ^ | 

f^TOPT fJT% ITT wftsrqrw % otwItt fen 1 1 w wfefecr JT'-'rtw % jw: ••pf fwfw' ’Tmwf 
m SWIT^TO fspiTT I, ^WTfTOTW C-cR^r^ fTOW: 'PTWTt'^^®!, fiTOn TT^ % 77-'P^W 
TTWT «f)wTT?rw t(w % Wit Trfe«r wff wt^’ ff-'Hnw 'Tfefew fqT?r- 

fnfecT WRT qrfeTfwcf wwT srwfer ferr (wt^wt 


H 


0,7V; 

R : (M', N'); ...; {AP’'\ JV'^>) 


, r)} 

P,Q 

: R : [P', Q']; ...; [P'^), Q‘^)] 

1 

■= r)} 


{(I^; (ugU^4^)/^i, ..., ,} 

/ / 

> {(.^p'> yp')}> •••» 



{(/^; iU^^\ -. 


•> 


{(^p{r)5ypu)^} 

Xi, ..., Xj. 

wgl.sgl,)} 
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SRTTSr cT^TT 




3r^ fsp 


fibj, ..., ds,. 


( 1 . 11 ) 




,(/) (/) 




ii 7^(^7-- aV\v/)nr(i-.c;;/’.iy‘.'\9,.-) 
/ -=1 ■ i ^ \ ■' 


'f’i 


Q 


Jld. 


(/) U) 


n r(i~d/+^\si) n Vic’ y s^) 

- 1 ■’ •' / MU) .1, 1 J J 

/ - 1 , ...,/■ 




(l.!2) 


7/ 


(/) 


R 


...,5',.) = 


27 r(l-<2y-l. 2’ 7' 5,-) 77 r(I,-+ 2 U.'’Ai'7,) 

j "i /s«<i /.in ‘7 J 


r Ai) 


r 

p 


L 


n r (1-6,-+ 2 ^7 Si) 77 r (ay - 2 a'!' si) 77 (7; - 1 - 2 uf A^'’ 5,-) 


(1.31) 
(1) „(/) (/■) 


^Sjf^ (i) ?r«rT ( 1 . 1 1 ) Jf 3TT^ ^ STT'^^'f % ( 1 • 1 ) % ^nTR I I ,y' , 

^ J J J 

U) U) (/) , (/■) (/) 

Sy ,^y ,Ay | cj , bj, Cj ,dj , 1/ Ij |; 

f^Ffrf^rfea' sttt f^^rT w i:^rt 1 1 




. (<■) 


f 1 5rf? "nr A^. Si ^ ./W yjTsp Jf srfrTf’R^ f!??f fr 


.o> 


1 irfor T? Si yt if fr 


Ji1 


Uy (/~1, ..., r;y=l, ..., R). =pi- ^ 3r«T | | R grsTT i? ar^fWTcW ^'nf^P t 

^ ‘i’ (si, ■■■, s^) % 3f^ W5TT f?: 3rT% 7’-tf;^;ff spT f»Tf>af5r snp?: 1 1 '4\x ^ 

r(ly+ 2u‘''Ay7,.)(y. 1, ..., R) 

% ST,^ Li % ITT I %T % Uy ’ STR’R’TEp JTT |T I ftr^rf^rfST^T ?ffs.Tfr 

5pT ?r#gr trr^ | 

0. 2V: R : (M', N'); ...; (M(^ iV''*) fxil 


77 [xi, .... X, ]^H 


77P. Q;R: [F', Q']; ...; [P(r). Qir)] 



SJTT'TspTfr^ ?r^TPF5f 
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5ft (1.11) SKr 1 1 ^ir ^ jjin .... x\ 

JV'=R=0 iriTT sr^ffer ar^itg; 


O, 0 : 0 : (M', N')-, ...; (M''-), iV<'-) fxj_'\ 

I : i (1-15) 

P, Q:R: [P', Q']; ...; [P'^>, 2'^»] L^rJ 

?T| srigr^ % &!IT gr g^gr | /• gff iJ-qjgg (i.ii) q;# 

STTT arsftcr Jf qftwg' it prigr | q-f? r==/?=o. 


[^1 ] =H 


2- 

fJT fg^gfg-feg' srjtt g g^rr^ig- ^qFgR qft qf^^n^r t- | ^TTg-^ 

3Tfe if (1.7) 5RT qit (l.ll) SRT qq qftqfer ^f^X 

q?T 5wq'W 3r?g)T?cf | 


^[/•■■s]=[ K(s, x)f(x) dx^Q[f(x)] 

J 0 

5rqf% ^<TF?n: srfe k {s, x), fqrgfgfeg srir ^ ^rmt 


( 2 . 1 ) 


K (S, x)--=(sxy-^ //H) (^X)'"l, .... i 7y<» [Zi {sxyi, 

...,z,isxrr] (2.2) 

'srft jydJ .... (jx)°^r] qq H**) [Zi (sxyi, .... r.. (sx^r] qq^r; (1.7) qm 

(1.15) qr^ t, 

|arg (li 5*^01 <1/2 ■rrUi, Ui>0 i=l, .... r, /u,/>0, a;>0 % 

|arg {ziS<^i)\<ll2nVi, Vi>0 t=l, .... r; x^O % fqq 

r r / * ^0 . 1 

i?e|p+V + .j(a.+a,-^^)|>0. 


f r * 1 

ReY+v'+ 2^1 p. +o-;ft-)j<0, 

Ui, (1.10) SRT fqq? qrqr | I 


(2.3) 


Vi=- 


(/) 


e (/, 


QU> 


(/) ,/. 


- Z a- - S + S 8; - 2 h: -y 2 y 

y = l y=l-^ j=l^ y=A/(rt+lJ 
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sr^TK cT^TT 


yj + ^ A ■ ; / '1, ..., r, 
jv :JV0)+1 y==l-' 




^,-=max TTp-f ’7“ 1, /=-l. -, 


a .=mini?t' 
/ 


rCd-’-l) 


Muy —V, 

I - ■ (,) - |;/- = 1, ..., M<'>, / I r 


<'> . 

* r 

^ y -max lie | (:y=l, ..., JV(‘\ i=l, ..., r 


fO (l.vl)" X % f?rrT 

/W=-( 

(_0 (1a-|»') A % f^lT 

<^[f: i'] ^(s) sm ^iTtB 3rarf% ■ir^l'-'Jrlfcr ^tHT’Tfir cr'4T (2.1) q-fir- 

^frTf^?r ^qpcr-?: ^^1 i 


3. qft f^rsrr^ 

(2.1) P-^cn?cn: ?i«rT 'gftiT w^cr^f % ^^fl-^rffcr ?ri^ 

^?f^3ir sctTq4?l^T^1f 5r qrfc'iT^ |t ^rmT 1 1 qi^f iS-’^’TPrT^ qfV fw f?«rf?rjff cr«fT 
% STTT Jr q>X?r I 

(i) 7 ^^ q'T ?rqTq>?rr ^qr^rq ( 2 - 1 ) ppi?’ fr^r 7 rT’’:Tq'>Ti'®' srir iqiifl[ 5 r 
^qTPTT IT qfq'jRT ^ snai 1 1 

(ii) H'l' if, r==l==a^^■r=II\,, p—q==pr :q',,/i'^^..:~.Q OTT i' ^‘T ipf sffT: 

qq (2.2) tf qf^^iTTr qfTTTT | 1 

,,0, 0:0: (M', N'): ...; (M^, A'''>) fr, (.uyil 
^(.y,A)=(sxy-iH ; , (3.1) 

P,Q:R: [P\ Q'J; ...; [/>('), ^^sxr, j 

?Tr fr^rfw if fg-^ [ 9 ^ p. 71 j gq^T aq^fj-g- grfqq^^r TrqTicTq if qfqiTTT ^ qfTFfT t I 
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(iii) (ii) ^ 5 rf^ 5 r?«ff % ?rT«T-?rr«r R=0, 7 ^ arfe Jf 

fr ^cTT I I 

0, 0 : (M’, N'); ...; N^) fz^ {sx^i^] 


K{s, x)=(sx)P-^ H 


(3.2) 


P, Q ■ [P', Q']; 2‘^>] Lr, (sx^rj 

ffr 5517 5r ^-¥7T??r7 [ 14, p. 58] ^rt sr^cT ?nrR>5r ^trit ^ TfRira- fr ^smi 1 1 

(iv) (ii) ^ ^Pnr^T 5Ti%-^OT % m-OTq- (2.1) % i7(a> ir r=2 ^-^TT R=0 47: JH- 

[15, p. 18] sm srsflTr ^trtt jtth ^tcfr | ^ tnnf^Ej | aiisjfg; 


<^(j)=[' K(s,x)f(x) dx, 

J 0 




0, 0 : (M', N'); (M'\ N") \ (("j3’“i»“p)> •' 


K(s, x)=(sxy-^ H 


P,Q:[P', Q']; [P", 2"] 


t t 1 1 1 1 

p^y pf)}\ {(p p> i^y pft)} 


zi {sxy-L 1 


(3.3) 


^ pf>y pOS^ \K^p"iY P' 

((^g''> ^Q'l)) j “r ('S'^)^''j 

(v) (ii) if 5r%9ffErf % ?rT«r dk (2.1 ) t r=2 ?r«rT p=0—Q sife K{s,x) 
if q-fc^cr ft ^rar 1 1 

r 


I 

K{s, x)={sxy 1 1 zi {sxYi 

P',Q' 1 
L 


{(c pitYp')} 

{idQ,,8Q,)} j 


X 


ir n ^ 

{{Cpn,y pn)} I 

1 , (3.4) 

{(i/^,,, Sg„)} J 

qffR [16, p. 74]. STR 3r?jtg- ?nTT4?^ % | I 

(iv) (v) if qf'4^ qflr^sff % ?rn!r-?rTq 
AP 10 


H 


M", N' 
Q" 


7 . {SXY, 



76 5r«TT 

iV'=P'=:0, ,xi=i 2'=2, Zl=l/2^^ rfi=4v, =J',^-l/2v, S'j=l,S'a==M' 

[17, p. 152] 3r«rfg; 

i)l^ 

% ^^trr (2.1) f?ri:frf5Tf€a' % ?f»rfr | 


M", N" f 

^ (.V)= ( '' 5(S,V)P-1 J, (ZSX) H ’ , U"* 

J 0 Q" [_ 


ff ft 

{(c pii, y p//)} 


1 


/(x) </x. 




(3.5) 


(3.6) 


5ft 5r?rK [16 p. 76] g-RT srT^/(x) J-H ^'TFcR | i 
(vii) 3r)%fT^ (3.6) ^ Z=0=v ^ 




M", N’' 
P", Q" 


Zj {sxY*. 


{(cpi/, ypif)} I 

I fix) dx, (3.7) 

{{dQ.„ Sq.,)} j 

5rm ftcTT 1 5ft if wR [16, p. 76] g-RT 'TPcwiftTfr //-^Tticn: 1 1 [ 

(viii) (vii) ^ sri%^sfT % /)=1 ^«lt (3.7) t 5rr=^t yj ( J~l, .... ?") 

cr«n Sj (j = i, .... fi”) 'tt fiRq'fvrfect srf^ ^arr i| : 



M",N" f 

Qj I Za (jx)'‘2 

p", e" [_ 


(C'v-)' 

(^"q") j 


/(x) rfx, 


(3.8) 


5fr q^f [18, p. 402]. gHRT 3T^ HlTRivT l?7T?cn: | I 
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(ix) (ii) % !Tf?rg5=sff % g-m-^riq- 


i?=P=2=iV' = i>'=rf,=0,M'-e'=/Xi=/^=S', =y, =...=y^„=l 

t f n 

t=Si =.•• = ^Q"} 

^«rT [17, p. 15], 

...o 

I =z® e--, 

K i)J 


1, 0 r 

H U 

0, 1 I 


( 3 . 9 ) 


sp ^^<11 ^TPcTT 


r- ^M", N- r j 

iCp-r 

\ Qj j Z 2 {sx^i 


J 0 ptr^ QU ^ j 

id-'o"). 


fix) dx. 


(3.10) 


STF^ ff^T t sft 'T^$r sttt 1 1 

4. Mw 

Jr ( 2 . 1 ) 5 TTT i 3 -’?:'TrcrT % f® srk ¥r^-«Tf% ?rT?r ?r«rT 


(i) (3.1) ^ R=p=Q=,d\=0, y=2i=ju.=P=M'=g'=S'i=l va^ TT, 

(3.9) % ^T^of, 5 TT?^iT ^'TPtTT Jf >TftoTg- ft ^TIT | 1 


(ii) f?r% (3.1) t R:=P=:Q=^N'=d\=0, y=P'=Zi=jai=y'i=/> 

--8\=B'^\,M’=Q'=2, c\=v, </',= -! ^<1^ 5«<T ^ 


H 


2,0 

1 , 2 


(V, 1) 


1 


(0, 1), (v-1, 1)J 


=E, (x). 


(4.1) 


ITT ®7ift<T ax <55% Ej(x) JTTT q-fT^TTf^l '5K5T5%t 55T1T5 ’TT^TtT | 

31^5 frF^f^rfer =R:5T5%t trirTi;?T 5 : 51 - 5 ^ t 


<i>(s)=v Eoisx)f{x)dx (4.2) 

J 0 

(iii) ( 3 . 1 ) ^ R=P=Q=N'= 0 , y=P'=Zi=Pi=y'i=S'i= 8 'a=l, M’=Q' 

==2,p=m\ ll2,c\=:‘l-k,di=ll2+m,d^=lj2-mXm^ 55T qft’OTT^- [ 17, p. 1 55] 
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X 


(1-/:. 1) 1 
l),(l/2-m, 1)J 


lVk„n (X), 


% ?fw fr wm 1 1 


(4.3) 


(iv) (3.1) i?=?-C^^ -■iV'==0, y=p=P'===Zi /xi=y'i-.-S'i==5'2--l, M' = e' 

-=2, c\=—2k, d\ = M-k, d'.,= -ni—k cfSTT ’TfTmiT (4.3) ^7% qpT ; 

itarr | i 

(v) (3.1)it 7?=Frr--0=O, i 

TX srtr areftfr 5qT<T):^fr ^qT??r7 5f ^fr^rirr ^ ^Tctt t i i 

(vi) (3.1) Jr /?=P==2=iV't=r-.0, y=.-p>=ri=fii'_-l, A/'--<2'“-P' f 1, v'j^S'j 

(;=1, .... i>')=SV+i=l^‘ = 

^cTT fir5r?rr | ^ q-ftmfw fwr | i 


(vii) (3.1)^ R^P^Q=N'=P'=-0, y-p^A/'=-,.:-=.Vjr.=S'.--.l, 

Zi=l/4, ^j,= l/2p4-l/4, J2r---l/4-l/2v 7^% cr«TT /(;(r) spt •\/2 ./(a:) ^TTT arfcTT-crTPrcT 457% 

T?:, q-fwir 


z«y„(A:)=2« H U^/4 

0,2 I 

L 



14.4) I 

I 

i 


% f jf 'fTofr-wffir tTT^ JTFcT flcTT I I 

(viii) (3.1) t i?=P=(2 = 0,y=iV'=P=y\=y'ji=8\ = 8'a=<)'s--=S'i=»l, M'=P' 
=/Xi=2, 2'=4, Zi = l/4, Ci=A:— m4-l/2p— l/4=l/2— Ca, ^1= 1/4 + l/2v+2m, (ia==l/4 
+ l/2v, ^3 = 1/4— |v-2m, rf'4=l/4-l/2v 7^ gr«IT/(x) br) V'2y(x) STTT !Tt%?«rrf4^ 
477:^ q-T: 


<j> (j) =2-» J ^ (.9X)»+'/* ( 1 /4 5*“ x^) /(x) Idx, (4.5) 

STT'^ ftcTT t sfr ^TBfTTTiniT^'®’ 5T7T 'TfCTrifcTcT ?T«TT Sf^ftar |4r^ ^^RTT: 4JT ®n'TBpts|i7'4 | I 

(ix) (3.1) Jr i?=p=(2=o, p=y'j (7=1, 1 , ..., 2=/i)=S'7 ( 7-I, .-, 2m)=l, 
r=l, Zi=l/4, /Lti=2, M'=m=\l2Q\ iV'=n=l/2i>' 
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Cj^ 


d'r- 


c'j i^n % 

9 

Ijl-c'j-n n<J^2n % fm 
d'j j^m %■ 

ll2—d'j — m m<j^2m % 


fix) ^ V2/(x), ?:t^t srfcr^mfqg- qT 


*W-V 2 5 * 


m,n f ( c'l, ..., c'„, 1/2— c' , ..., 1/2— c'„"l 

G 11/4 5 ^ xM 1 

2n, 2m 1 d\, ..., d'„, \jl—d\, ..., d'„ J 


/ (x) dx, (4.6) 


STT'^ ftcTT I ^ |q^?T spT |?rKT 5ifT7^47I'Jr | I 

(X) (3.1) ^ i?=P=2==0, y=p = ;v'=y'i=/,=8'j (./=!, .... 4)=1, Zi=l/4, 
p,^iW'=P'=2, e'=4. c'i=4fc-3/2v-|-l/4, c'2=l/4- l/2v, d\=k-m-ll2v + ll4, 
d\=k + m~il2v + l\4, t/'3=3A:-m-3/2v t-1/4, 3/2v+ 1/4, cr«TT 

/(x) 40 V2fix), 5T7T q-T, [27 vol I, p. 208] % qPc’qm % 

qO ^Tr^cT^ 4 ir q 4 i stnrqs^TtJT q^er | i 


(xi) (3.1) 0 R==P=Q=N'=0, d" 2 =-jii=y=p=P'=Zi=fii 

=y'j^=8'i=8'a=i, M'=Q'=>2 ^ qf^Tireq^q i3-¥qFen: ?ttt qfOmfwcr 

cr«rT 31 ^ ^nwr^r ^qr^cn: 0 qPc'qcr ff | i 

5. iS-^qTfHT 4>T 

sr^^iq 0 sr^mq 2 0 qfqqrfqq / 3 -^qF?n: m qf?r?f)qq ^ng- i 
qfq ^is) fix) 411 ^-^qT5=q^ cfl 


1 Cc+wT r (/) 

1/2 [ /•(x+0)+/(x-0)]= ~ lim x-^i^rH H, 

ITTW >J}—:yto j C-IVT 


r " v 

S P ^ (cT/ Pdi) U yifJ'r 


4 . 


J 




X 


, 21 " 


(Pvd 


V/! 


J 
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sr?rT? cr«rT 






F{u) du 


f r 1 1 

H \ P-\- F (o-/Pa/)-W : •■; | 

L r ~r J 


F(w)=r-=f ,v"W (k (s) dSy 

J 0 


H 


P : 


1 


.P'l/Pr ^P-r-vIP-r ' 

r "r J 


H 


m\ M<'>: 0 . (M', N')\ ...; JV*'"')) 

'!2<^) + P('), />(,) + e : /? : [P', Q'l .... g’’-'] 


j {( ^ ‘=1 /- 1 )} 

4w)i=l, .... r-l)}’ 


(5.1) 


.- 0 } = 

: (^2 ^2^)/-l, .... r-l)) ■ {( 4^/^, = 


Zi 

^P'JP'r 

"r 




2 < 




!~I) 


Q^r 


4 } 


-r-l 


rP'r-’llP'r . 

r J 


(5.2) 


Pi d 5 rf?r«r^£ff % ^ i 

(i) lx“-V(x)| ^*0 \x-<‘ >j>{x)\ («=CH'+ T , -00 <T< + co) L(0, co). ?r | 



ssTT’T^'tf g- 
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(ii) f(x) x=f, />C % miflcJT t %=^,tir ^FTT I 

f 0(x“), Re (v)>0 X % j%ir 

(iii) f(x)=i 

(_0(e-»-*), Re (v')>0 ^ X ^ 

(iv) 5rf^?£r ( 2 . 6 ) |, 

f/i) 

(v) i?e|/3-w4 - ^,-+ct, -A^| >0, largz/sfil 

F,>0 '==1, ..., r, % 

Re |p-i/+ + o-,-j 3/)} <0, |arg (f; 5<^0| 

Ui>0 r=l, ..., r, % 

Ui, Vi, Pi, a., (1.10), (2.4), (2.5), (2.6) cT^rr (2.7) t f, 

(vi) f(x) ^ T4iTT ^ I % fl-^qTFTT 3rf%c4- t | I 

srirq- ^pt %• ai^^rn:. 

<!> (5) = J“ {sx)P-^ ifd) U, isxyi; ...;^, (5x)<^r] 

Xir<« [zi (sx^r, ...; z, (jxyr]/(x) dx. (5.3) 

(5.3) % ?tJff toU jpt i-“ % yJTT 5 ^ wlTnaff 0 ?r«rT oo % ^>cr 

^ 77: fiT 'TT^ t % 

F(«) = f “ ,i>is) * = {j" (JX)P-^ //<” tf (5X)‘'l. ..., (sxrr] 

[Zi (sx)^l, '...,Zr isx)>^r]f(x) S~" ds. 


(5.4) 
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sr^FTT? 


(1.7) ^ fiw ^ % ^q- ii q-T gJT qm ^ ft? 

1 ^ , . 


r ii) I’l 

n //o 

/-I 


S <k (fti. -, P:n) {^i iP.i) ^ vV"' 


( ,vP f r (o-,- P/,,) - 1 /(x) |( ,p -| i' (<r,- P,,,') -«.— 1 

J 0 /«! *' U 0 /-I 

0;0: (M', A''); ...; (M<''>, A‘'>) | ')i- \ ■>} • 



• (^p'jyp/)}i •••) {(cpwi ypf,))} 

; 1 ds ydx, (5.5) 

2r (^^)'‘'-J J 

arsqf % ^^riqi^fr qrT 3T^q arpcrftqr ?rqTqi?r apt ith ft'apnr^ % 

fq^qf^fecT qfq:TiTi?T qq ^qqlq qr^^ t 

0 n ■ 0 • (W N'V ■ (IU>' M^i)\ C {(<3'/':(“pb(V l» •■•» r)} • 


•••> r))“ - 


roo w-w®, 0 

xp-i H 

:0: (M', JV'): . 

•' « P,Q:R: [?', Q'l 

1 / 

{{^ P'^y pf)}i *"> 

{(=pl)>ypL)} 

C'<jj A<0),, 

/ 

»1> •“» r) • 

Zi (x)Pl ' 

(ix— — 

Z, (xyr_, 

Pr ^ 


Q'’^Q' 


‘Ql.r)> "Q(Ol 


j p ; , , * 

J 
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h \ p - 

I 


Zi 

z‘^lll^r 

r 


^Hr-lll^r 


(5.2) ?T?T fkm m^r |, 


Fiu)- 


1 


/x,iT 

i=i 


H. 


’(/) «i, •••,»/'’“ 


^ {Pv 


Ppi-) n {6 1 (p^i) 


(-1 


(- 1 )”' 

V/! 


(xi)pn} 



p f i 


i“l 


(PiPvi-U 



H [ p + 2^ iFiPvd ~ ^ • 

L 


-_£l_ ^r-l 

^P'ilpr 2^r-llPr 


s 


x’‘~^f{x) dx. 


(5.6) 


3r?fr ^ 5r%^>R ^ (5.6) Jr ^'Tzft^r ^ yjf fr^ft 1 1 

. (5.5) Jr 'rfr^^r % 3ft%?ir 

(v) Jr srfcr??£ff % fJr^.'rsrg': cTfvnarft | cr«n’ (2.3) % 

sT^fT’tcr srftr^ri'^ | 3 '«n q'ft’nrR'^sr^T stto W %■ srsft^r f^rr- 

qsFfcr: 3rf)TOR> I x>‘-^f(x) (0, 00) t Jr^JT ^WT^F^r^ 1 1 f^rJr ? ?rr^ 5%?r sr^r 

[31, p. 204] % ^rT^ F>TT^?nT w wr^r stfJnr 1 1 


6 . srFa?fttiq' nJnr f^fw 


fsw 5 r^R ( 2 . 1 ) JRT ^ 3 -^q-T?gT sifsr^rtw ^ silTT^t^T’Jr 

4>'?crr I ^?rT' ^r^rcrr | (% srq-?: ^ct 5r(%mjrT Jr w^-wffoT ?nor ?rm4?^ ^'tfcrT 

% 5rfcrrT>ir^ srJrir «ft f^tr^" ?5iT3ff t ^rrrTfw^H: 1 1 ^rif 5rf^'?ft’T5T s^Jr^r ^ f® Tt=^4r f^<T 
??rr 3 ff ^ =^=^? ^^’Jr i 

(i) Jr, r=l=o-i=/fo,p=9=j7’=g’'-=/zo=0 cT^ I % ^ ^rtT 

rrffe ^ i^af >p (sj,, ..., Sr), % ^ ’TRr 5 W Jr fjT^er ^ ft% r: srf^r^^ 

5i%ir iTT^ [ 14, p. 7 1] % sTfcT^friPT sr^ET Jr 'rft'JTcT ff ^rr^r | i 

(ii) (3.2) Jf r=2, R=P=Q=0 7^ rr^TR [16, p. 85] 5TTT fen fan 5r%- 
^fr^rq' sr^JT fJr^ 1 1 

APll 
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Sr^TT? '»TT^ 4 ' 


(iii) Iff? tl>is) f(x) (3.8) 5fF?r?f?cr f4'f?r?r SrT=4?lf 

%■ fq-fw JTR'f % ?T«rT [18, p. 40] ifTTf 51^ tf ftr^TrffrcT 5rfcT?T>5PnT ^firir 

I I 


F{u) X 


Q" ., P" 

n r(u (If , n r(Cf - h i -1) 
l_;/rA"'+l •' ... 

M" ■ N" 

n r(i-~-u \ ci. ) n r{u~Cf ) 


(6.1) 


y -1 






F (u)=-[ ' s -’‘ ^ {s) ds. 

J () 


(6.2) 


(iv) 5rf^ <i>(x) f{x) (3.10) ?Rf ff I'r m % qR^r- 

5i%?frTr?T ^ Fithcit | i 


1/2 /(.hO) ^/(.,. 01— j^ ^lim j;’" 4 -"''“ I- 


((/).V““ 


1 


H\ P-u: ~ 

L ^2 J 


du, 




F (u) = ( A~“ <j> (s) ds, (}> (s) 

J 0 


(3.1 1) ITTO f?!TT WT I sftx 

■ w r 

" I P-“ : j-f- 

L ^2 J 


H 


l+iV"', M" I 


r 


2 ". I+F" u, 


'//^2 


( 0 , 1 ). {( 1 -r 


p— w 1 


~ 'pju 


■i)!. 


(6.3) 


(6.4) 
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?TTTT^k=R 3TTq^2:T-II 

3nTo %o rT«n 5^0 ?f\o 

JTPnct fg«rm , fg^arf^ratr, 

[ 29 , 1983 ] 

?TTTT?T 

5rq-^ ^ ’tf^r % fr^TsinfiTd^ ?r ?rp?s f«r?iTTcir^ ?rm^^ 

3TR^HT ^ 5 ,’<iT ?r«rr 'ja' f?Jr 1 1 

Abstract 

Multidimensional fractional integration operators associated with hypergeo- 
metric functions-II. By R. K. Saxena and G. C. Modi, Department of Mathematics, 
University of Jodhpur, Jodhpur. 

This note deals with certain properties and inversion formulae for the multidi- 
mensional integration operators associated with Gauss’s hypergeometric function. 

1. stfai^rifT 

^51 ^ t ^ f«T^TcJR> 3rTq:tsTf ft 

I aftr ^F^rqpqr Tr|^g;>iT gw triH 1 1 sirw 5r ^ Srf^ ^fch: w 

WRnrrfr sm iw % f ® affr gwf ?|ft ^ 1 1 

ti%?PT/[(x)] wT ..., x„) wt tr^fwcT % fw% i 

cTWT ^ 5r|F^W fW5WTcrrW WWPFWJT STI'T^'t ^ FtJWfwfer SW % 

'Tfrwrfrr^ fern t 

(«!> •••. o-n), (^ 1 , ■■■> fin)> (yi. •••. Vn) 

I f[(x)] 

(Ply ••■y ^rdy (G> •••» ^n)> (/^1> ••■> t^n) 
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?T*rT^?r?r sriT^sr 


n 


n (fj,ixr<‘i-'^) 

i-i 



2' t 





/[(O] Cit, ...clt„ 


(®ij •••> ®«)> (^i> ■••> ^n)i (,yj> ••■» y>>) 

^ /[(X)] 

(bi, ..., b,i'), (<‘i, ..., ..., /t„) 



( 1 . 1 ) 


(1.2) 

q-|f TT 3Tfe 0[(x)] I ?rT«f^ |t, .,Fi(a, j8; y; .v) ’TW JpT ^T^qT- 

^irrf»r?ftir qR^?r i «, b, c ?sNirR I cr«rT ?rr% /t ^^crfar^p ct^tt sr?rTc*rqT 1 1 

f^^^rf^rfecT sTfcT^fsiT % 3T?ciF?r srf^gre^ fr?rT I 

-X -1 

(i) 1<P«. ?/<oo, Pi l ^i =^1, w>0, larg (/~tf/)l<7r. 


(ii) F(a/)>0, R{ai)>~qi \ F(&,0> - F(y/ -a,— A)>0, 


y/^0, —1, —2, ...; / € {I, 2, ..., /;}. 
(Hi) /[(x)]*L^,(0. a.),/e{l,2, ...,«}. 
3Tf??rir srfcRFsr ft sp^ar I; fqr 


(®1> •■•> “n)j iPlt ■••y ^rdy (.Vy •■•y y?() 

{Uly Cfi), (illy 


(®^15 ^n)j (Pi> •••} •*•• Yri) 

mj K f[(x)] 

(bly ..., bj-^y (Cly C’^), 


^>fff m I 3ftT ^ Lpi(0y 00) % I I BTFT 1 ^ 

fsn* I I 



g-«rT 
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2. '^'TTfctT 

sfFT % ^ fsr^r ^ff^irVir Jrr?r?r ^ arr^^raRrarT itift sr^^ff 

cw ’=r<t % srFcr^^af % 3Tfar»ffr ftff?rf?rfecr wtt % qrft^TTft'a' f^irr ^tctt | 

F[(x)]=M/'[(x)] ={ ... [ r /[(x)] n (x^‘ ') dxi ... dx„ (2.1) 

J 0 J 0 /«1 




/[(^)] = 


1 _ 

(277 /)” 



/^[(5)] J7 (x/V^i ...ds„ 

/-I 


( 2 . 2 ) 


i3[^ ir ^ng^<2] ^ ^ %i: | fsffr^ 

snif 311% ^T# fe-^-Enn- % |t ^r^Faft 1 1 

Stim 2.1 q-fe 

/[(x)] € Lp^ (0, co), KjP;< 2, [irT/[(x)] e Mp. (0, oo) f5[?T%?rr«r Pi>2], 


p-^ ?/’ = !. K<^i)>— ^li. 


Riai}>0, RiYi- a;-ft+ 1) >0, y/9£0,- 1 ,-2. . . . ; 


?r«rT ?rftrf|cr ?riTT^ arf^r^iTfr aft 

(®1. ■■•> “«). (^ 1 . •••, Wj (n. •••> Yn) 

MI /[(X)] 

(flj, ..., a„), (c^, ..,, c„), (f*]^, ..., ^„) 

•■•> “n)* (^l> •••3 Pn)’ (/l» ••■> Yn) 

=Mf[(x)] K 1 

(a^-Ji+l, ..., a„-J„+l), (Cl, .... cj, (^1, ..., f.„) 

SfJUr 2.2 irf% 


(2.3) 


/€ Lpi (0, 00 ), K;j,<2 [^T/e Mpi (0, oo),;»,>2], i?(a;)>0, R(bi)>-~\lpi 

-^(7/— “i— .8/+l)>0, y/#0, —1, —2,...;/?/+ j?,- =1 


/ 


OTT aT%%r ?r*rr^ aifiran-ft ft aft 
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fFTf^ncir^ 


(®ii ®n''’ (^1’ ••■> ^h)» (yi> ■••> y») 

Af/s: /[Wl 

(ftj, ..., 6,j), (c'l^, ..., <’;,), (M], ..., M„) 


('’u •■•. O. Oi. •••. W. (vi. •••> y«) 

, 1 ( 2 . 4 ) 

^1 •••> '^/i 0> (^ i,> •■■> ^n)! (f^it ■••> Mn) 


3. 

ar^rm^r t |ir ftrvrTc’iT*P ?T^TT=P5r?r sri^T^Tf % f?Tir fr sr^iff ^ 

4iTF I 


3.1 

(oi, ..., a„), (Pi, ... pn), (Yi, -... Yn) 

! Mx)h^gm, ( 3 . 1 ) 

(flj, ..., a,j), (Cj, ..., <'n), (fli, ..., fl^) 


[» fo) n -i 

cfr ./'[(.x)]=== ■■• t; gl(t}] h[(xlO] ■■■ (3.2) 

J u Jo / .1 



1 f< 7 'il/oo 

// X,. ' 

/a 

.1 ^ cZvx ... dSfi 

Jc'n-hx> /cK*?)] 

( 3 . 3 ) 

?f«rT 

(a^, a;,), .. 

km-^K 

(<r/j “h 1 , cin' 

•> ^’«)> ('Xi> ••*> y«) j 

~- 5 „ 4 - 1 ), (Ci, ..., c„), (/Xi. .... fin) 

( 3 . 4 ) 


wti%/[(x)] € Lpi (0, 00), [jn/[(x)] € Mpi (0, 00) f5rfr% FT'-sT p/>2], 

R(ai)>- qi \ R(ai)>0, 

Rin-ai-pi (• 1)>0. Yi^O, - - 1, ~2, .... 


gr^TT Fftrff^r 'ttf arf^TFift f i arfe ti?[(x)] ^?ft t % FT^fsfr | i 


( 3 . 1 ) % q^ff spt 



?r«Tr jfr?! 
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% 0 ?r 00 ^ ;c,- % 5r% ?rirT^T%?r' =fr?:^ w sr^T % sm 'Tft'Jiw # (2.'3) 

^ ^ TT fJr ^ STTfir |, 

' ■ . 

srf^ir ^-TRr^ (2.2) gTST^ft^ ^ tx ft Vf^ir (3.3) sttr 


^ I I 


5r%iT (3.1) ^ OTqffT ft 

g'Tsr^w 3.1 3rfe 


1 




(“X, -•> “n). (/l. ■•■. yn) 

. / 

(fij, ..., On)> {Ci, ■•*, C;,), (^1, ..., /x„) 

j(oi, ..., o„), (yi, ..., y„) 










n x-^' 

Jc'l-ix. Jc'n-it. 


/C[(^)] 


gmi 

(3.5) 

/[(^)] 




)\fm]dti...du, 

(3.6) 

dti ... dtn ^ 

(3.7) 

”■ dS'y dSj2 

(3.S) 


(aj, ..., a„), (yi, ..,, y„) 

^[(^)]= K , 

(ai“-.s:jl+ •••> ^n^-yft+Oi (^i> (/^l> •’•» /^n) 

(tti,'..., a„), (yj, ..., y„) 

K /[W] 

(pi, ..., 6n). (Cu —, C„), (^1, ..., /x„) 


(3.9) 


AP 12 
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?rwr5F?r?r arpr^T 


r /. 

r n ( 

f ... 

1 n] 


J Xn i- A 


»/*; 




Ci Xi 


X ® [i^;j|yi(rtj *. ... *. 

* 

wffiF/[(x)] € LpiiO, co), l</)<2 [^T /[(^)], € Mj!,; (0, oo),/?/>2], 

Pi + Pi — ■^(«/)> ^i , R{ni)>0, R{yi~-Ui \-1)>0, y,?tO, - 1. —2 

?rf5rf|?r ^crcrr BrfR^rTft f er«rT srfe 4‘Hx)] | fap fT»TT5P?T I i 

3.2 qf? .. 

I(yi+l>'”'>yn4-l) 

fmh-8[ix)i , 

(flj, .... a„), (—1/4, .... -1/4), (/xi, ..., /x„) 


(3.10) 




I , .n(^)] 

(fli, ..., a„), (-1/4, .... -1/4), (Mj, ..., /t„) 


/«! 


xfr-C’sl'rM- 


f»;/2 




^ [(j)) [./"(O] rfi •.. 4 


(3.11) 


(3.12) 

(3.13) 


^ Sf 

Hx/ 


I (c'x+h 

K(s)]= K ■ . 

(flj Ji+l, ..., On Sn+^)» C~l/4> ••■, l/4)» (/xj. ■.., /xn) 


(3.14) 

(3.15) 





o[«TT 


j^Cvi+i. •••, yn+1) 

(^1 I’n), (-1/4, ...,-1/4), (^, . ., 


■ -^z ‘ -^(1 + y /)] 


JC; 


Iv-Lsi'- , 

■ ^ [( 7 ) 1 /[( 0 ]*i...^^„ 
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(3.16) 


^ifffe/[(x)] e Lpi ( 0 , co), [JTT /[(x)] e Mpi ( 0 , 00 ) % ?rT«r />,-> 2 ], 

■■ Py + 97'=1> «(«/) >-cn\ i?(yi+2)>0, -2, ...; 


ttit 3rf«i^rTft | ^ srfe ^[(x)] 1 fsp I , 

!T4fR ^ <R (2,3) % r’(2.4) 4>t -r ^ 

Wq- 5lTH-'fr?rT I I 


ST^ 3.2 qfq 

(“li •••> “«), (^1, ..., ^„), (yi y„) 

(h ■ /t(^)]=«[(^)], 

(o,, ..., p„), (Cj, ..., c„), (^j, ..., ^,j) 


/K-^)]=f •■■ ( n M[(f)]g- 

J 0 J 0 , 


7jl dt^ ... 


(3.17) 


(3.18) 


n -y 

n Xi! 


1 f <:'«+/ ''/»1 


'■[(*)] 




q«n 


■f (®1, ’••> ®n)* (^1* **’> ^ft)> (Vl) •"> y , 

[(j)]=| • • 1. 

(il+ij— 1, .,.., b„+S„—])r (Ci, ..., C„), (fij, ..., 


f lix)] € L^/ (0, 00), 1<>,<2. [qr /e (0, CO), Pi>2], • 


(3.19) 

(3.20) 
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Pi "1~ ^i > ^(“()>0, /?(y/-~a/ ^/-| 1)>0, yp/^0, — 1, — 2; ,.,; 

^sTT ?rf?r%r ^Er’frr^w T^if. srfwfV | i arfe ^>[(x)] | fe ?rirT4r'T i 

3.3 3Tf? 

■ k'!’ 


. «m), (o'i» • 

••’ 7'«) 



/[(X)]-.7I[(X)], 

. (3.21) 

, *«). (fi. 

'•> (Mi> •■•> /^m) 

... J'i7 /: 

J Or .1 

"n KO] g [(-)] *1 - 

(3.22) 


n x7' ■ 





?r«TT 


r/ XT 1 (,c'n\4^ /-I 

•M-l'"' 


i2nry‘h’ii-.:"h-,,.u '[6)r *■ - '*• 

■st> 

(<*1, •••, a„). (ri. •••. y«) 


(^1*4“^ Ij l)j {c'j, O^ij ■.**» 

/[(x)] € (0, a;), [?Tr /« (0, oo>, ^->2] 

/>;-V "=1, Ii(ai)>~p:\ R(ai)>0, Rivi- a/+l)>0. -1, 2, .. 

^rf^fp' q-^ir srftr^Tft | cfKrr arfe (j>[(x)] ^ | f^F ?rT«f'F I i 

3.4 • 


(3.23) 


(3.24) 


■1^ (.Yu •••! Yn) 

%,.....»,),(-./4,,..,-„4,,,„ ,/K") 

i; 1(01. [fi)i 


(3.25) 


(3.26) 


n X, 


5r|f 


r. 1 f«'l+'“ i-1 ' J 7 

g [(x)]=-^„ .... 1:! dsi ... 

(27rJ) J e'i+^^ )c'n-iB r[(j)] 


(3.27) 
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' ' «(yi+U rn+i) . ■ ■ ■ 

?r«TT , f [(■J)]= I , . 1> (3.28) 

{bi-\-Si—l, ..., b„+s^ — 1)> (“1/4, — > — 1/4), (f^i .... M„) 

f[(x)]-€ Lpi (0, CO), 1 [’TT/Kx)] e % (0, oo) % pi>2]. 

Pi H” <?/ =1> ^(Pi)'>~ ?(• , .^(yi4'2)>0, y/9^ 1, 2,,...; 


€ftr%r arf^BTCt | erm arffe;: ^[(;c)] | 1 1 ; 

sr^ir 3. l cWT 3.2 ^ C/ % 'T^ c//j 8 / ^ ^ j 8 ->co ? e {l, 2, ..., n} 

t ^TSr^TJT (3.1) cr«TT (3.2) f ?7 StJ|W 3.2 ^TSTT 3.4 4^1 cW 5n>^ 

^ ?r4?cTT I irf? fR" nw % fr^TT^irTfRcftir rt) %%c-t ^ ^rRi^flcr rtt ? sflT 

a cPRT Yi % ?«rR RT Rnr^r: 4 ^ .ctrt y,-+l T# a;->oo, jS/H^oo m wffe 

l<z<n. 

-d^RSF R^'4 flRT qfq ^ </i[(x)]=l # cTRT ft'+zw/ ^ RR. jS/ ^ ^RT 
.Xj->0 Rqf% 2<i<«, ^ ^ 5 '^ 5!%r 3.1 g-RT 3.2 R f«r?rTcRR? ?rRTRf^ snR^Jrf ■ 

% f%^ RJ?^ cTRT 5FT fr?RT5qTfir^q R5^R ^rMfcT,!, R;^ RTO. ^cT I 1 ' 

' • ' , , ■ 

4. q|fq*ftqr snR^sff (i.i) ?wi (1.2) % g®t 

3TTR^rcf RFt qfcq-m % RpCOTTR RFcT ^ | 


n 6j' t(“i» •••> °n)» (^l> •••> ^n)> (yi> •■•> 

n X. I - • fvx)] 

* ^ .(^l> •••> ^n)> (^l> ••■> ^n)j (Fi ’•••> M’s) 

—(oi, ..., a„), (^ 1 , ..., ^„), (y„, ...» yn) n 8^ 

= 1 n X- /[(x)] 

{Ol ..., Cln 8,;), (pi, ,.., f„), (jJ-i, ..-, /^n) * ^ 

n 8; T;r («I> -. “J» (^l> -• W. (yi> rn) , / 

n X,.' K . ' AW] 

z-i (6i, .... 6„), (Ci, ..., c„), (/ii, ..., fi„) 



(^1> ••*> 
{bi-\-8i, ..,, 


03 i,... 


^n)> (Yi, 

(bi, ..., 


•••. Yn) 
^n)> (pl 


n x^/f[ix)] 
Pn)‘-^ 


8 ; 1 (“l ■"• °-n)> (^V •••» ^n)> (.Yv ••■•>Yn) 

1 /K^)] 

(zij ..., flj), (Ci, ..., c,/), (yi,..*M yrt) - 


( 4 . 1 ) 


(4.2) 
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^r^TTfr^r^T srrT^T 

t(°' 1> •••) “«)> (^1>. •••> ^n)> (Vu •••> y«)- • 5; 

A' ^iflix)] 

^Ij •••> ^/+li •••) GH’ •"» ^';i)» (f^lJ “■■» Maj) 


(4.3) 


/ e (1, 2, .,., n). 


5, xy' (“l’ •••> ®n^> (^l> •••> ^n)» (Vl’ •■•’ Vn) 

{pi, ..., dfi), (c\, ..., C„), (fii, •■■« /•‘n). 

K (aj, ..., <i„), (^1) •••> ^/j)) (Vu ■••> /n) j . 

/((^)] 

(dj, ..., 6/ [-8/, fe/i 1, ..., (('i, ..., ('„), (pi, ..., ^ 

(4.4) 


'srff / 6 {1, 2 «}. 



j(“i. 

(l^i> ** 

•. ^n). (ri. y„) 


(^1 ..., 


•) (Mi> ••■> l^n) 



i» (^1 »•••> (yi> 


- («, 

L '“i"'" ^ > •"9 

1 (^'l> *’•’ ^7i)> 


f" 


•* (yi» '••9 Vn) 


(a.,—, 

(^i» 

> ^n^9 (f^lf ‘**9 ^7i) 


— (a^, ..., 

a„), (^1, .. 

•> ^rt^9 (yi» 7/^^) 



aj, (c^, .. 

•j ^Vi^» *'♦» M«) 


T|(®1> ■••> 

(fti •* 

■> (yi» ••■5 y«) 


. 1 




(fll, ..., 


• ^«)> (^x> •••> Fw) 


{1,2, ...,«}. 




•fjr (®i’ ■ 

Jv 

^n)> i^X9 

— » Ai)» (yi9 —9 yr 


ih, . 

’•> ^w)j (^i> 

^/i)> (/^i> »-», f^r 


K<-:' 

(^Xj .. 

•9 ^n)f (yij ->••1 Yn) 


(6. 

^«)> (^1» 

‘9 <^n)j (f^i> f^n) 


mm] 

Mx)] 

(Pb ••■. F-n 

f[(dx)h-g[(x)] 

mm [(^/x)] 


(4.5) 

(4.6) 

(4.7) 


y’(Xj, ..., dl Xl, .'C/41, ... x„) 

^(^1> •••> diXi, Xn) (4.8) 


. /[(X)] -g [(X)3 


(4.9) 

(4.10) 
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Sfto ifto ^STT qo 1^0 
irf'itH f^^rnr, tisrsitst gffr^^rsT, 

[ W— 17, 19|2 ] 

mTTfr 

srfcra^sff % 3i?#»r5r ^1%' siriq'^ ^r 'J'nrijft s^rnc ferr 

w 1 1 . 

Abstract 

On asymptotic expansion of a general transcendent. By G, P. Gautam and 
A. N. Goyal, Department of Mathematics, University of Rajasthan, Jaipur. 

The asymptotic expansion of a general transcendental function of n-variables 
has been given with proper conditions of validity. 

1, fgijiT Sluin' ' 

'Tj^5T ( 1 ■ 1 ) SKT | 1 ‘ 

A{X„ ..., /(^i, .... A'„) 

■ n {fj^(sSxr^^ ds^} (1.1) 

A=1 

(A:=l, ..., « % 

j ^ ((t) 

(a) n r[l-ajA- S a. (j^-l)] 

• • L,/"! k-1 J 

. n r(bj-z; ■ (.1.2) 


AP 13 
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5 T«rr 

' k) . Ik) 


fk (•%)' 


SV(c/-,f ,)n'‘r[i -i)j 

J«J J J J 


Pk 


ik) ik) ^K) . 

nr [I - e. +6/ {sk - 1)] n r (/. 4; sk) 

?r«rT 


(Ik 


Ak). .(k) 


( 1 . 3 ) 


(i.e.n,n K J) 
j 


^ WFfT STTcTT |, 

(b) P, q, mk, nk, Pk^ik f, 

(C) Xkz^O aaiT STT^^ 


(A) , Ak) (k) (4) (k) Jk) 

i 9 


TOTT t 


• , (d) i=V“i Ck ,yi-g'JTa'5r t fwcT ^r^q'ffT^ srstT % ^rtrrfwr 

I aTRmc(Tf?rR sr.TerT | 


<k) , 

n r (cj ~Yj n) 


% tT^ ^ 4fK ?r«rr 


^ „ . Jk) (k) 

+Sj (j^-l)] 


% 'ft^r srriff afr^ | 


^ ^qjrnf) srttt | 1 , 13 . 6 ] ?[rr tjq-q^jT q^r ftr t];^ 

l'*l ->oo (q <tt), fir 'Ti% I 

fiSu ...,'S4}fji (Sk) x'j^^'‘ 

_ \t^fk (Pk 1- Qk)-Qk^- Mk m+Qk) (log |/*|~1) 


~log(XA M.'A)+r2* arg sk+iPk arg (-«)}]Ma + 0(1/*I)"0] 


( 1 . 4 ) 
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Jk) - Ik) f Ik) 

Pk =2 Pj — U yj + ^ , 

j^l , j-l j“l ^ 


Pa) (A) Pk (k) 


Qk=— S a- + S 8 j 

>1 ^ 


Z <9 


j / 


« P (i) <1 (/) 

ikr^.=i?^+ ^ +^/ ^ i 8 . }, 

I-I /VA >1 7-1 


^ (A) • (A) 

Rk=^ s iaj-\)- S (i,-i)+ i: (c,- - i: -i) 

j -1 ri ^ i-i i-i 

. > ■ 

' Pk (A) JA) 

, + E {e^ -D-E ifj -i), 

, ■ . ' i J ' 

' ik) ik) (A) (A) 

p ^ ^a) ^k {k)^j ^k^ \k) ^ 

Wk^ i7 a. n U y • n 8: 

J J^i j-i 

(A) 


ik) 


Pk (A) ^k (A) 


HBj n 

j-i j^i ^ 


Ak I IT^ TTT^ ^ Sr^fTc^ f€TT tk ^ ,| I 

3 % sr^^T % (i) ^r ( 1.4) t | % 


f(s„...,S„)fk(Sk)Xf^^'‘ 

= kil ~ exp [:4 {Z)a (log 1 <il - 1 ) - log (xf. w^)}] . 

. [^- 4+0 (| 7 *|-^]. 

Ilf sr?f?i^ ^T I fti ( V 1 ^37 I irf^ ak<^,xk >0 a^rr l»i> 0 . 

, 2'. ■ ^ /(ji, .... s„)fk (Sk) ^ 

r{z) r(l -z)= 7 r cosec '(ttz) ^T (1.2) (1.3) t ^TifPT f»TW?n I Tt? 

/(»... ...J/lM-( 8 .'f-)(s.f-)'^'’+'"‘““' p,l) 
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^TfcTir cT«TT 


3rsr% ’rmr 3 >it^ (g.f) gr^rr (s.f) | 

'/ .«) .'lb.... Sk) Jk) 


(g.f.) = 


nr(i-pj.i.p. +.s; (^^-i)] 

n r [i-Af i-<xf’ (sk - 1)] n r [.i (s^ ~i)] 

j«l . ' . J.nl J 


P r(\ fj''-\ ^l>j\s0 

J >X ^ ^ 

ih (k) 

, nr(i~cj^+yfs,) 

J..I J. J 


( 2 . 2 ) 


(s. f.) = 


n sin rr Sk) U sin 7T (/!*’ Sk) 

jm\ '' J J 


. .,%) (A) , 

-yj Sk) 


(2.3) 


(/) W (/) 

Aj==aj-~ S a. -1), .B-r=*; 27 ,,, 

1-1 fVA / .1 7y.A 

^ » 

»TT^n Tirpr '^jfw [2, p. 4.18] % fUTT^ STflK m (2.2) ir OTiTt^T «TT 

(g. L)=F. exp {Mk log Sk+Nk—Sk log W/t+Sk (Pk+Qk) 

, (logi'A--l)-ejtlog.%) (2.4) 

Mk, Nk> ^k, Pk, 0A I sff ( 1 .4) Jf fsrm' I F wff STTT qiT Sf 'rfxvrrfTO 

“F srm 4JT t gr«rT Nk, sk, % 3t=?^ grr^grsr ^ " 


P (At 

iVA- 2: (Aj-i) log a,. 

j.,1 


<7 

■ .^;(%- 


'D log^ 


(A) 




i) log Yj — (<3f/ --i) log 8- 

/«1 ' ^ 


f ■»3, 


, <*> 
-f Z (e • - 


i) log 0 


(A) 


^ , <A) 

- (/i • 


■i) log^ 


(A) 



^’TTTft sr^R 
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p (O' (k). (k), Jk) ^ (k) , Jk> ■ 

+ 2 a- log a - — i: Bj log Sy +Se. log 0: . 

J=1 j~\ ■' ■> J J ■ 

arnt % srffTFT % srSTir % srfir^sr (i) (2.4) ^ ^ ffr^rF^fecr ft-^Tcrr I 

' • • ^ a 

(g.f.)-.=K cxp(7\r^+JAlog a;t + ^yfcjt>i(!ogS'^Di-l) log } 

sft sftf T gsnr log Pk '^iF^ r: ^rt . 


^rrar 1 1 


(g. r^DkSA) 


(2.5) 


' sk=<yk ^itk, f HT 'sipirR^T^i | I'lrf 

I % 


' (k) 

L [exp {/ ^ (Bj-^f Ji)}] [l + A. /. ^ 


Kfvt I 

sm 7r(Bj-^j 5 ’^) = ^ 


! 1 r r • /r> ' \-n fi ^ i^j )] 

^ - 2 ,. [exp {-ITT (Bj-p Si)}] [1 + jjS J 


A tk ^ I ark / aw 1 1 ark arar 

Ck^2^ min R , .... yf > , ..., y^*], > , .... 


atp) % % sraa % srfa^Er (iii) t fa 'rr^ | i% 


0<ck<2n R0f\ 


3ik at tk \tk\ ^ I tark tk> aw <o. ( 2 . 6 ) 

kiKoo, fa 'Tra I Pp 


r i. [exp {/rr {Bj - Pj . s^)}] [ 1 + 0 (e 

(i) ■ 

sinir(5,-S. ji)=^ 

j 

I [exp{-/7r(Bj- ys‘**Si)}][l+0 (e-ck^l)] 
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tk> <0. w ?r«rT ??ft % ^r’rr^r 'rfwflft (2.3) ^ ^'Tsft^r ^ ?r«tT 
^ cn: ffiT?rf?rfe?r | 


r ^ 2 /) - <7^ [exp OV (t/^ -P*.va)}] [1 - 1-0 (e 


(s. f.)=^ 

I 


(_2 o'”* “ [exp { - - Pk i-*)}] [ 1 ( 0(e ')] 


(2.7) 


tf^> 3r«T^ <0, 


<*) ..'A) " , I „</) , 

i-A j-i ■' 


c;^==2: X’ c - + X/- - • 2 


3TTTr % 3T5¥rFr % sr^nr % jrRr^sr (i) 4iT (2.7) Jr ^qift’T qr ent ^ % 

(2/y 




(s. f.)=P^ 


l^( 20'”^""'^ [exp {- ' 2 " (^A-Xa^a)^ [1-+-0 (e 


-CAl(Ak 


(2.8) 


#?rT f4> tk> 3r«r^T <0. 


^ ITT ^'rri % ?-1-<7 a-/«a 

qr ’ETir fr I V^> <0, (2.8) sifar^ fJr®q'f%fe?r ir qf'A^ra ^ 

srrar I; 

f Aa [sia (/S:t-Z)A50}] [I I 0 (e q + qk ■ mkf^^ t 

-} . (2-9) 

j^ H [cos {| {Kk- DkSk))\ [ H- 0 {e ■ ' ;], q -1 ■ qk - ^a ?PT ^ 

^A ^«rr f^r i q-f^fear gTTf ft 5n% 

Aa==(20'”*=~'^^“^'*'^ W=2 (20'”*“^*”^' ' 

.^T^^erfsT^F I I ‘ 
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( 2 . 10 ) 


spT f t ^ ?r^ I, 

f(s^,...,S„)Ms^)a-^^^^^^^ 

riDm)'^^liKk-DkSk) - (2-11) 

5 C ^ (% tfaiT cp) sin 3T«5^r cos 'TfT ^sncTT | ^?rT f% q-\ — qiP'^k ^ ^ 1 

(2.11) % ^ ani) % «sf?r spT i 

3. A (X,. .... X„) OTnw'l Sf^n 

'B^'T A (xi, .... x„) ^T cr«nr xi, .... x„ ^sn ^ Si, ....-Sn . 

% irf? q"?: 0(xi "). 'fi% (3.1) SRTf^’TT 'flldf t I 
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stim 


cT'srT 

A (xi, ...,x„) snr f\ ftr src^sf? /t.^ i, .... n 

P <7 "U (k) (it) 

(i) (a/ -D - 2 : (hj-i) h , 2 ; (c. ^ Z (dj -I) 

/-X ‘ i ’1 ‘ .; ’1 


Pk Ik) 

‘Ik Jk) 

■Z{cj -D- 

j.d J 

- ^ ( 'j 

p (k) 

“7 (i) 

S a- -0= 

2’ , 2 

i' 1 " 

;•■•' ■' j t 


<? . (A) dk jk) fik , ^ (A); Pk , , (k) 

+ ?/j * 

j’ "* j ,r * 

Ri~Z y. f i; <f>. )^‘f^=R(Z 8 . - iJ 0 . )> 0 , 

j>^l J j-mX J Z y^l •i jm\ 


ik) ik) (A) 

r.--DkPr ■'*>"“/ ^ 

Ct^, r*rs /i Gty xJ 2 ] y 1 

fi Z j.a ^ . j-i ■' 


Jk) Jk) Jk) 

'Ik Jh Pk a).-^j ‘Ik Jk)i>j 

.ns- ^ n 0 . ^ n <h. ^ ' 

j .1 ■’ j,,i J ■ j'-i, -' 


(ii) 


(k) 

Cj 4* ^k\ (k) 

mia . R ^ j > J, y^. :yi0; h^,=0, 1, 2, ...; 


l^j ^mk 


yj 


(k) 

A dj -t <A) ’ . 

max R ( r«— — >1,8- y&Q- w^r»0, 1, 2, .. 

i<j<nA: \ g r / 


(iii) X/. ^rqi srtcJT^ | arlx 


% f^r^r 



^qr^jfr sr^rR 
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(iv) ^ 




S.>„.a.i>( ' „.. J)_ 


’'I '"JA 


r* D^- (s/t +1 ir ^'#P' I ?r«rr Hk (V^A;=1, ..., m^ 

{h ivjf !■- -«(4^ ^ (4f ) ' 

^ g;'Jif^ aiTTfi eft 


^ (A) 


A (y X n \ Z ~ 

^ A?1 


sin 

cos 




« r 'WA: WAA (-)'^* 1 

+77 i? 2 


1 1^ /!*= 1 fiA=0 ! 


■i>k ('^a) 




(3.1) 


(3.1) % ?nT q-^ ^ SfST^ erST ^RTT | %T % q—m^+qk ^ enTTcTR? 

^orf^ t 


z^=(l-i)A-2/)/2,Wi=(cg> + 


^k (W'/A)' 


’^k (/.) (A) "A (<) 0) ' ,,, 

J7 r (c. -V. H-;;.) ^ ^[1-^,- +^1 (*^A-01 

j=\,j-^hk ^ 7-1 

Pk (A) <A) (A) . 

J7^r(i-e^. ^ej (H’^-i))]n r (/,- w^) 

•k ^ {11^ ! 


er«n- ■■■, 'R anfsieT afT?: I t 

^ 1! /*/; 


AP14 
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lift !TT^<T ^T'-qr hRrc^r=Ffi# ^fn ^n^aj,bj, 

cu\/^\e^\/-''^ $r ^ rr^ ^ ^ af?nri:nf'Tfr ftuTr sttit ?ft (3 .i) 

CTSSTT < 151 '"^ % n ^<f ^ ■g'UiTirV smn OTr i 3i>i: ^'V, nft 

ST^TT wft TTIK JTR ftfUT ^fTiT UlftiTT cim « ’^ff ^T% C-qR^R ^ 

ftr%>? ft'-iPi if i?'TiTTift swR snR ftiiir ?riFcTr 1 1 ^ <j-?r«TT H-^m^ 

5TTT STelrT^FT ?rra- trsR HT 'fT?!' ftfSTisz: 'FRiT SlfcniftcT fift | I 

wtfti ; 

(2.1 1) CTITT qiTTO^’i % ft%==r5T % (3. 1 ) spt M ftl^fTftrftrcT ?riTW5T 

% iTT^T ftqRT5T^ ^ sn^imircrT qfiflr 

■••[/-.'/(* 

-n ™W2 i vj"i'(i>rt 
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% % HR 3 n% I 

n r [ +8-^’ (^/t-3)I; V/:=l, ..., n. 

ri ^ 

% H HTH I 1 ^ HIT HtH Lfc % sfr^ | | ^T (ii) Hf 

I % ^ HR 'ftH 0-^=0 % HFHf sfT?: | fHfH?r ^<.=0 Ljfc % ^ 

HTHfsfr^tl ^H^ScT: ^r HHHH I Ht HHTSfTH ( 1 . 1 ) ^ ^ (Xj, ..., x„) HfTHTfHH 

^THT t I STH: W WH hIh A {x^ x„) | 1 

HH II ^r t HR 3TH%'5r I stfH?: (3.3) % HTH ^ | hI 


(i) 

i7 r (c^ - 


(A) 


•S/t) 


% % Hfnt sftT % hM % HTH 1>CIT I I HfH^H (ii) % HfEH^ hIh gj^=\, % ^ sfR 

Hf^ I Hlf^ W HH ^ HR TTH Wsff ai=^ HHT % HIH ^ Hf% f I 


(0 (^) 

n r (c; -y • Ji) 


% HH) HtH fn^HtHfen I 

ifc) 


.% +« 


|_M_;^^= 0 , 1 , 2 ,...| V-Aa= 1 . m, 


(3.4) 




HTHT m^= 0, 1, 2, ..., w/,A % fH^r (3.4) % HtH L^, uuk ^ 1?^ I 

^ HfHH HHJHTftRi | 


(*) 

"h -^“hk\ 




(^) 


- 4 ?+%+'. 


(fe) 


(3.5) 


Hf? c^l^^^=a-\-ib H«rr y;,^ ==c+/ii HH (3.5) H. 


R 


\ c+W 


c—W 
c - id 




no 




arersTT 


ac\-cuhk''^^‘^ 

\rfl\' 



amt < (S^. IrrV- oa W}/C. 

*/t * K 

3fr f% 5rf5R?Er (iv) ^ ^r^TTf^KH: I I WR TYTr | ^ff aijc=o, l, 2 , ..., ug 

% f^ir (V Aa=i, ..., ?H/t) (3.4) g:r<T fe?) 3 ^ 1 % | 1 m: ?f»T?r srsrir'T f?r’p^f5rfe?r | 



’‘h 

E 

w=o 


(-)« 

' 


(“'a) 


/(H'i IV„). 


?r4 nijJr 

1 

"(2^^0* Ji 



[W2 (/(:a“2);,v^.)] 


Ui/ 


. vf ’ r (pa-ja- 1 + ^ 2 " ) I 

% % 3n% f w % £* % srnff aftT % TTriir w sriB ^?r 1 1 

% fef^TJTT I f4T (3.6) % 3r%%" Q % ^'T ^ ^ |t B) »ft (3.6) ^ 3i(^f5T 

fspqr STT BBkTT I BFff TTb) Lf. % ^TJff sftT ff I W TOR (3.6) % SRTOf TT 

3T4i^'3r 


r ,n rk vf > (-)'’^ 

I s s « 

(2,rf)''A-i Vit=0r = 0 Z)^ v! 


1 


n 

n 


I^XkJZk + Vk)IDk 


STTOTT 


Sin 

cos 


(/fi+ZA t-VA) 


1 r '"'2^ !L ^klDk ^ 

(2,r0»ilx (_ .-ro />jfc la*; 



Vk 


' '^flcos ^A+’-a)}] 
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3 T«RT 


1 " r '■* ’'i 


(A) 


M 


(2wi)”a=i |^!=o Dk \< ik } 


(BVklDk 


I fsr^ aro if Printf^Fcr ^rrsTT^ir fgr^t'rrfir^JT 'rfct^rw ^ ^<TJT>jr f^rn 1 1 

(af r fi sm sin 


E , 

,.o r ! cos 


% srirq- % ar^^TT^ ^ ^r ifr^ I ;% | sfl m 

Xj ^^^ 2 ' ' - ^n ” I I 'Tft’irnT (3-1) ^ TTT^ 1 1 
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W, 1927. 
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265-274. 

4. ^f^T, tr^o iirg-o ^nrr Tfrir^r, trq-o, sr^stw 1970, 13 , 

191-201. 
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ari'T? ?T5£n ^ 3TfcI^T>cT ^ 

% f © 

3TTTO %o ?T#?TT ?!«IT 

nf»nH fsrw»T, ^ftsTgr 

[ SPRT — 14, 1984 ] 

mmi 

^ 5^514^ 4iT 3r|=?^ ST 'P?R ^ SITW4? ^ 

% g'jRiiH %■ ?f|^ f ® ’Tfrfinr 4rr 1 1 

^sTT fr^T t f' TftjTw ^ 5 ^ % 

fT^qrT^JTTfjTd^JT li^nT, ^«tt ^fq-? ^ srrgq?^ qnt;^ q#r 4Tt 

?4Tfw i%4T I 1 f qi^ ?rqTsp?T ^ ?iqT4^ % sqrq^tqnw | i 

Abstract 

Certain integrals for multivariate H-function involving Jacobi polynomial nnd 
Kampe de Feriet function. By R. K. Saxena and Suveen Agrawal, Department of 
Mathematics, University of Jodhpur, Jodhpur. 

The object of this paper is to introduce certain finite integrals associated with 
the product of multivariate if-function, Kampe de Feriet function and Jacobi poly- 
nomials with general arguments. 

R. K. SaxenaL®! and recently Goyal and GargFl have established integrals 
involving Kampe de Feriet function and Gauss’s hypergeometric function, multivar- 
iate /f-function and Jacobi polynomial respectively. Our integrals are genera- 
lization of these integrals containing multivariate iT-function, Jacobi polynomials and 
Kampe de Feriet function. 

1. fqqq 5t%?t 

?rqT ^ qfl^r ^ 4T$r (srqqr 

4TT srqffT efsn aisiriFr | i ^ %%) (p. 19, Eq. (l.l)) ^ 
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^ =^^lf ^ % ?f%?nT %• ^fTTiq- ^TT f^T^rtfe^r ^T ^'T4>’T ^> 

aTfe ?Tfe'^ g-«rT sqWTTrirsp | I 


H [Xi, ..., x^]= H 



f 

(r) 

, </) (/) 

(«i 

aj,. 

.., ttj )i^p : 


(bf: 

f 

(?) 


■.^J , . 

••> Pj n^g • 

(dj , Sj 



i. , « r (/) 

^IT ^ (‘S'l, •••• ‘S'r)== n /"(I— aj+ z a- Si) 

i»l i-X J 



(i) if z t^ff ^ ?fwr I, ^TgW># ¥»=~b', ST^ 

, ' (r) ^ ^ ' in ' in . 

(cij, aj , ..., aj )i,p ^-STT'^^T '(zzi! ctj , ..., Oj ), ,.., (cip ; ap , ..., oty, ) fT^TT (cj, ^j)i)p 

sTT^^ff (q, €i), ..., (c^, % ^ffsTfi ^q- 1 I 

3irT®iT, 5r?q?ff ^T ?r5t qfegvsjf, g-p-q j^-qi5Hlf % ^qqpfl mrc: % ^rrm, 
«ft2nR=cra- ?r«rT %■ ^ ?r>Erq^ qft t# i 



cPSTT 3iW5r 
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^ ^1% W5T ^ qftWT ^ 5 ^ % fi# [ 2 , p. 160 ] ^ 1 

3. qftfira ?tmsp?r 

?fv% i/-tH5T^, ^|q? ^ ^f[ ^ ^ qf=? 

q-ftfirg- giTT^^ff (5\ gsTT ^ ^T tTR f^T^mr TRT I 1 

(3t) sr«w 

r t 01 B r“^ ^ ^ 

1 (t—xyx” P' ( 1 — zx).p 

^ » r', 8' 

. {t — x)^lxh, .... y^ (t—x)krxf^r] dx 

^tP+a+np+nq+l f Ap,g kP I <3 Z P (a+U+l) (-«)„ 


(a„.- :b^n bfi,; 
(Cvi • dx'’ dsil 


kx", &” 


. (a+j3+w+l)„ . (l/2)z;“ . [u\ wl r (a+W+1)]-^ 

• ^pta>w>np>nq •••> 


( 2 . 1 ) 


^3r%Pa’^(^) «r5f)«rt% 50^ ?|q-? | 


p“'. 

/. S' 

^ I 5T«rT gffSTT % 


Ca, : bfit, b'pi : 
Cyi : Jg/, d' ^<\ 


x,y 




?r«fT 


G 


_ (^l)p+q ■•■ ((^a')p+q{bi)p(b \)q ... {bfir)p(b' ^r)q 

^ (‘'l)^+j ••• i^V')p-\rq(.^i)p(.^ l)q — {.^S')p(.^ S')qP- ^■ 

0, « +2 : {m/, n,} f 7^ j 


p9(T>mynpmq 


[yi> •••» r] H 


P+2, q+l : {pu ^;:} L3^r 


(r> 


( Ps k-^j ..., kj^f ( O’ w, ..., )i’^ ‘ 


(2.2) 


(»•) 


(— 1— p— 0 — w, —np-nq;hi+kj_, ...,h^-rk^), {by, a- , ..., )i,g : 


(2.3) 
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% f 5 ! ?nTT^ 

( 2 . 1 ) HiiriRiRsici (TirfFT) 5 r 1 % 2 FEff % 3 FcT^?r 3 t 1 w^ I i 

(i) Re (p+hiVi+ 1)>0, Re (/>+*,• k;+1)>0 

0=1, ..., r) 


(ii) hi>0, ki>0, Ui>0 cWT |arg jv.i <l/2C/,-7r 

0=1 r) 




Ui=- 


P 

2 

j^n +1 




+ Z €. 

7-1 J 


Pi 

S 


ii) 




min _[Re {dj' I sf)]. 


1<J< 


m; 


} (/) 


+ i 7 8 - 


(i) 

^ S* 


0=1,2, ...,r) 


’♦’/= , ““ { (1 -cf }] 

0=1, 2. .... r). 


fefOr 


j; (,-z.) . ifv f"- ^ ] 

(_Cy/ : dgt, d'^i; J 

• I>1 (t-x)hxh, .... (f_x)*rA] 


z=i 9 +(r+np+nq+l JJ 


Ap,g kPll (a+,P+l)„ (-jS-«)^ 


• (1/2^0“’ (»! W-!) 1 Gp,„,^,„p,^^ [7,fAl+*l, ..., y^thr+k,1 


(2.4) 


^?nTT^ ( 2 . 1 ) ^ ^ srf^sr ^ ^ ^ ( 2 . 4 ) % aftr 3 n% ^ 

m^fr: arfsT^TRt ^ i 





?r#frr er^rr 

(sn) 'rftliRT 



5;'At(,,-.,ri,ppfr<.>'.) 


( 1 -Z/X/)] 


1 

, 4^;., 

-V 

f 



n 

F , , kx^‘ , Ix^i 

y.-s.- , 


i»l 

1 

1 

ij 

^y'i : <^8;. , ''8;. ; 1 


hi, h 

■ H Xi , ...,y, dxi ... 


r 

= n 


1-1 


j" fPi+<^i+niPi+nigi+l 


u r (ui+ui+i)(—‘Ui)j^i 

Ni^O 


. if^i+Vi+Ui+l)yi (lllZiti^i [Ui\ Nl r(H+iV, + l)n 


, r kPiUiK^ „ 

Pi^i Pi>^iiP^i^iPi:Pi^i 

^PH^uMiPhnm ■■■’ 

(aj, aj ... a. )i,p : 

' (/y 

(pj > Pj )l9g • 

— (p/. *i). (,-<^i—niPi-niqi-Ni, hi),ie!\ \p. 1 

,,(i) (j) I 

)i^q. ; (- 1 -P,— o-.-«/P,-n,gi— AT/, /i/+A,) I 


H 


0 , n : {/Wj, n /+2 | y-i 

I ; 

Pf 9 : {a+ 2 , ?/+!} I yr 
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(.) (i)^ ^ ^ ^ 

I 

f t 

(—Pi, ki), (- 0 - 1 — hj), (Cj> ; 

(r) (r) 

... (— pn ^r)> ( (yr’^nyPj.— n^p^—N^, A^), {cj , )i^p^ 

wf? 1 

(2.5) f^rR-f^rfecr (q^f'cr) 5r%??5ff % arf^r^TRt I i 
(i) Re (Pi+kiVi+ 1)>0 cTm Re (a,-l-/7;V/+ 1)>0 (/= 1 ... r) 

(ii) A/>0, /Ci>0, I7,>0 cT^T |arg j,| <]/2f/;7r (/=1 ... r) 
sr?f% ^2/ ?r«n v; (2.3) ^ qfc^frrfer t i 


''\.. 17 [{ti-Xi)Pix^J (l-k^iXifi P'"!'*’'' (l-ZiXi) 

J 0 j 0 /=.! ^ 


r > ' 




nj F 
/»1 \ ' / 


Vi’ 8 / 1 cy '. : ds'. , d'^ ; 


1 

/cx”'. / a:"' j 1 . 

! I 
J J 


• H [y^(t^—x-^)ki .... dxi ... 


r 

=17 


i=i 


J ^Pi+ ^i+fiiPi+riiqi + 1 ^ 

\ Pi,gi’k!ro 


(fiiJV/+ 1)^^^ ( ^i—Ui)j^. 


. (|z,-r,)i^.- . («,■ ! iV/ !)-i . 

* ^Pi, Ni, riiPi, niqi 


(2.8) 


(2.8) %• ?ftT aftT arpr srfwrKt | {2.5) ^ ^ 

^ t I 



?r#!TT ?r«TT 
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r...r (1 -2Xi)PPJ:‘^‘ (l-2Xi)] 

Jo Jo i^i ^ Si 

r ' ' r • ^iQ-c, • 

I I ^ 


r i 

n 1 F 


I 

y j Cy' • d>^f. ; 

z I /z • ^z ^z • 




H \yix\^ , -. 


= fl S A kP‘l^‘ 2 r(vi+Ui+ 1) nPi+gi+ l)(-g,-)^. 

z»l Pi,qrO Fl^i Z=1 

• Pz + o'z + ^z + ^)^X~ 0“^’ [w/ • Si • -^z A/^/+l+-^z)r^ 

• ^ki, Vi, Ni, tiiPi, mi ■■■’ 


5r^f% 


=H 


r 

0, n : {mi, ni+2} j y 

1 i 

p, q : {Pi+2, qi+2)\^y,. 


I'c] 

r 

if) 

(oj 

•, o.j )l,p 

i^j > > •• 

iry 

•? PJ )l9q 


-ki-nip.-mqi—Ni, hi), {pi-ki-niPi-niqt-Ni, hi), 
{d^j\ > i-'^i-ki-niPi, niqi-Ui-Ni-l, hi). 


(/) (/) , 


1 


U,-= 


0=1. -. r) 


h,pi 

(n - ki - nm-nm+Ui—Ni, hi) J 

Re (kiVi+l)>0, Re (v,)> — 1, |arg;»;/| <■^17 , -tt, C//>0; 
Ui cm V; (2.3) % I I 




(2.9) 


(2.10) 
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^ ( 2 . 1 ) cT^IT ( 2 . 4 ) ^ 

(2.1) % f^JT^r %■ ^ ^ 553T^'oft% 

^'rJr^«TT ?TirT^?ir ^ ^ (i.l) ^'1 

^1^51 % ^ |, % sfHT q'Pc^ar | ft? #’>ft % 

^ trap g-*rR5T; Slfw^ %• tST |, ^ 1 ^ X-^WT^^ ^ 

5rRr 'TfT'JTPcr (5, p. 192, Eq. 46) g-<Tidir I CT4T qfWTT^^^'T STTO ^ ?rqT4;5T 

4?t ( 1.1 ) 4?1 ^Tfr^cTT ^ ?|=4'T % q?f ^ stTTWT f I ^TPnpP^ ^ 5T??r SnfT 

ft w I I 

?r^TT45^ (2.4) ^ f^tj ^ f4?4T SfT €4^17 | I 4"^ fT f^Tf^T 

(5, p. 195) % ?rift4>t«T (46) % % ?r^4T7'>r (48) 4^1 OTift»T 4i^^ | I 

?rirr4i^ ^ (2.5), (2.8) gqr (2.9) ^ ar4nT fro f457rT 'jtt ?r4)?rT 1 1 

?rTrT4>5r (2.5) % ftraiinT % ft'Rfnfecr ?rJTT4»^ 4 >t ^'TiftJr 4^^ 


t-S:i\}'‘- 


XifiXi ‘ p')'f’ ’'’ (1 -Zj X/) dXi 




(<x,+i) r (H/+«:+i) r (f>/+i)pi+-'i+^ 


• \Mi 2’(Pi“!~0 ■^(Pi + °’i+2)]“^ . 3F2 — «j, W:+W+''/"l"lj 

°'zH“l; Pz+1» Pi4"2; ^z/ 1/)} (2.11) 


inin [Fe (P/, a,-, ^ 4 /, v;)]< - 1 
i<z<'- 


% «TT^ ^?rT I I g43fg; ^ 5rT?r ^nn4f?r (5, p. 192, Eq. 46)) % gw fw sn^ri 1 1 

(2.5) 4^1 FTTpTcr 457 ^ % l%% ^ 4^ 4>E^ ^ '%<V qiW 4ft ^oft % 

q-^f ^ srqfj 4fT^ |, ftpr (2.5) % ?TfTT^?3T ^ sn^ f ^ ?|=4T ET-qjW 4rt (1.1) ?to srw 
JriW-4Tfff3r WTW ^ q'fd'f^rfqy 4fT^ | cT^TT WT4fW cTSTT ¥4fW % spfT 
^ct I qft 1% (2.5) Jf 4luid 5r%5F£ff % SF^PTcT tST | I ^a[, (2. 1 1 ) ^ farqqtft % 
?ra% ’ftcRt ^ ^I414)V1 4fT ITR | ^RT qf^TiTX7T?4’^q STTa" 4f^ ?r4T4f?r 4ft (1.1) 4it 

fEtfnw ^ FT-qiw % ¥T ^ shtmt 4ffc^ 1 1 srfRTT qftqPT (2.5) d"®!! ^foTd' arf^- 
^HTir % 5rf^5F£r ( 1 .6^ STTT ^J'PTTift SRTR % ffplfw |t ^Tt^ft I 



?r«rT 
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«rT%, (2-11) (5, p. 192, Eq. (38)) (5, p. 288, Eq. 

20)) % srp- srpq- % ^Tq'tq’ ^ p ?r«rT 't=^ ^rin^ ^ sqcg- ^ 

I I 

4 . OTqtnl 

W m's ^ ^ ^«rT srJrfqwsff ^fft ^fqrfqrcr i ^ 

^ I % tjqzfrq ^rfTTT’sr =?fT ^ 

% q^f if (p qr ) ^oft Jf qqTT ^ sro qR% Jf ftrqr an qqrqr 1 1 sTrfqqrsff 
qfr qiqr fqiqf^rfeq ^ttct psr# # sTR^q^qi qtqt i 

5nfq?p 

Ka 

qrqi 

3r?cni?r [a, b] qq qfcqTfqq p qsq^ qq sTpq | afr ?m: q^nr h'(;c)>0, ¥x e (a, b)^ 

^fqql'jftq I I qq qfqqTqrgqR an^qq 5'qqqwr fq^qifqq irt fqqr qrqr 1 1 

(^u, ^v)= P {x)4>u ix)=K Kv, (3-1) 

J a 

qqfq q^^ % q^R, 8„„ qR^R t? 3 T I qqr 

K=mxW^0, iu^O) (3.2) 

qJrfqqqaff qt 3rfq-5q?R qq% I 

s^qr I 

qRT qrqtq 

P, a, ki, hi, «,- (i=l, .... r) 

?q SRTR q^ I fq qqq 

/(x)=(x-|)" iP-xf F[y^ {x-Oki (p-x)ki, ..., 

y, (x-^)*r (p -x)^r] Fi [kx", lx’') (3.3) 

qfqq qqr qfqqs fqqqq qrar | qqfq $< x <p. 

eft fi^)~ ^ fu •■•» ‘f‘ui^)> ^<.x<.p. 

AP2 
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fu (V., •••. Jr)=(A«r (P-x)P F LVi (/>-x)*, 

..., J'r (x-^)''’- (P-x)'‘r] Fi [A:x», /x”] 

. w(x) . <f>aix) dx, (m>0) (3.4) 

cr«iT (3.4) Jr srrqr fsTT fjR^^rgr: arfJr^rr^ 1 1 sfk srJrf^^r i Jr, 5Tf? f=0 ^«Tr 

p=co cT^ ?r«ft Pi cTSTT ki (i=l, ..., r) =^Tf|Jr I 


S^JWT 2. 


3Tf< 

f(x, ..., x,)=n/ (xi-idPi {Pi-XiYi F [yi (Xi-Ii)*i (Pi- x^)kl. 

i~i ^ 

..., (X,-|,)Ar (Pr-X,Yr] n Fi [/Cx”‘ /x"' ] | 

srJrfJr^ 1 % 3r5w ^ 'rr^ | % 


i. 


f(.Xi) •••> Xj .) — J7 27 {Xi)fu , ..., Uf (j'l, ..•> 
i-l ! ai-o 

< Xi < P/ 

r 


=^' 4„ ..., .,0". y,) -£|(\ )-‘ ff'-Jf; ''ty. <*.-«*• 

• (P-Xi)^i, ..., Jr(x,.-|,.)Ar )p^—x,Yr] F^ [A:x”' , /x"'] 


(3.5) 


(3.6) 


n 

Z“1 


1 

(Xi-iiYi (Pi—Xi)Pi y Wi{Xi) {Xi) dXi 

fi/ 

M,> 0 ,-(/=l, ..., r) 


(3.7) 


t 3 rf?Rrc^ Jf ^ i 

ar^ |t, JTf? (^j., p,.) (/=i, ..., r) snrrTi^rf Jf ^ ( 0 , oo), % srf^ 5 TTfq-cr 

fw ariJr eft Pi, ki, (i=l, ..., r) ft^ I 



cT^rr 3Rm?r 
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5. 

^?rr q?fT m %^x | ^?Td^ q^fq^sff qq sr^ariftq =qff qT% #5® 

% tr^ qr q?f ?rtfqq; qqK ferr sir ^rq^TT 1 1 qi^r^ % 

qf?qg;w ^?q'qf ^ q?rq, ^qfq? qfq?, qfqq, 

f^^fqqtq q^q '^Tfq | I 

q-^f ^TfT'q % 1%^ st^qrq 3 ^ qpqq sqrftqqsff qqr ■yqi+'qT ^ q^iqqr % q\q 

qqrq q^q" qiqr q>q^ 1 q'Rqq ^ % q%q fqfqn §Tcr qqq qqq qq ^qifqq qq^ 

srqqT qr^ q-ff qT% fWqsj 'qqrqf % ^ ^ ^ran ^ qqr sqrq^tfq 1 1 


qitq 1. 


3;qT qfqqrfqq Ui, v/ qqr wi, % qrq itht 

(i) hi, ki, p, a, n>0 (f=l, .... r) min {Re (a). Re (^)}>-l 

(ii) Ui-ki-hi>0. larg y/1 <i {Ut-ki-hd ^ 

(iii) qqq qqrq:^ (2.1) % qT«r fq% (i) ^==1^ 1 1 


qq 


(l-x)P x” H[yi{l-x)kixhi, ...,yril-x)'‘rxf‘T] 

f’aa' : ] 

. F I kx”, lx’* 1 


= 2 S (-M)jj(a+i34-2«+l) r(a+^+«+w+l) 

pjQU^O W=0 

. [w! F(a+w+l) r{p-{-u+l)y'^ * Ap^q kPl^ 


. G 


p+j8. or+a, w, np, nq 


D'l, yr]Pu^ 


q'qf^ M^o, o<x<i qqr qj^ 

^p. “■> qp> 
SRT qfq wifqq 1 1 


(4.1) 
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srJtar 2 . 

(2.3) t q-ft«TTfw u„ v,- 5T«rT Wi % ?rr«r ttrt 

(i) hi, ki. Pi, Oi, n;>0 (/=1, ..., r) 


OTT 




min {Re ( m /), Re (v/)}> - 1 

l < j<r 

(ii) Ui>0, |arg yi\<^Ui it (/=1, .... r). 

(iii ) ^ ^ftrar srfer^-a- (i) | i 


i7 I (l-xOPiJc"' \h 7.(1-^.)*'- 4 ' ] 

z=“l (_ J 


r 4 > [''ap 


I 

r J 

ni F 


2=1 


kx ^‘ , lx ^‘ 


I y - . S; I ^ y ;. : 4 s ;., i ' s ,; 


1 


Ui 


= n\ Z 27 (-«,•)„ (w+v,-+2«f+l) (w+V/ + Hf+iV,+l) 
'■“1 i>i,?w=--o ‘ 


. [r(f.;+i\7,.+i) r(v/+w,-+i)i\r,-!r '(i-2x/) } 


■ ^Pi+Vi, <^i+Pi, Ni, tJiPh "iPi 
Ui-^0, 0<Xi<l (/=1, ..., r) ?r4T 


K „ 


°’/> ^ iPi > ^iPi 


(2.5) iriTT 5rT% I I 
3. 

Ui, Vi cr«TT Wi i ?rT«T |t JTRT 
(i) hi, ki,Vi>0,(i=l, ..., r) 



?r«Tr 
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=r 2 rT 

min {Re) (pi). Re (<Ti)}> — 1 

l<j<r 

(ii) Ui>0, jarg yi\<Wi ^ (^=1. •••» '') 

(iii) t srfcTg'^sr (i) ^ 



= 77 !' R 2 r(vi+Ui+i)(-gi)j^.r(Pi+(ri+gi+Ni+i) 

. (Pf+<T;+2g/ + l)(-lV'i [Ui ! Ni ! r(P/+iVf+l) r(cr,-+g/+l)]-" 


• ^ki+pi, v/+cr/, Ni, TiiPi, Oiqi^^’ ■■■’ 
g,->0, 0<X/<1 CRT wr L [yp ..., Vr], (2-8) fen sn^TT | I 

smu 1 ;3«T»T% 


. irf? ^= 0 , p=l 3r«IT ITHT ST^liW 1 t 

...,yr\-^X%^~xY H[y^{\-X)k^xh, ...,y, {X-xfrxhr] 


a', O.Qi’ • ^ 

F 

y' , S' _Cy' ‘ dgr, d gf 


^:x", lx” I 
J 


sftic 

'T^mR 5 T 

{ '’i'*’® 1.-. 
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% ^T TT # I 

t JT5 ^-¥rt^ f^F?^ I fsp 

M'(x)=X“(l — X)^, 1=0, P=1 

?r«iT , 

2„=r(o+K+i) r(0+i/+i) [(a+i3+2M+i) r(a+j6++«+i) « ip 

min {Re (a), Re (|S)}> — I, i/^O. (4.4) 

W srsFTT p- qrr^ I 

(I— x)P Hlypc^^i (1 — x)^i, ..., y^x^r (1— x)*r] 

o-', f Oa' ; b^,, b'^, ; '] 

. F I kx", Ix" I 

y'. S' \^Cy, : ds', d'^, ; J 



(2.1) (/=i, z=2) ^ ?r (4.6) ^ »tft 4v?: w wk hth- /„(yi, ..., y^) 

5Tsn K (^ JTPT (4.4) % (4.6) if T?: |JT 3rWRt (4.1) STF^T | 1 

sfJnr 2 ?f«rT 3 

SRTTT 5r%ir 2 cf«rT 3 sfrr 5r5r=!T 1 ^ ^ f^^fg'er Ff^tt ^fr ?R7?rr 1 1 

^ I i% ^'if ffr Jr^rFm l ?rsTT (2.1) %■ srJrFnrr 2 cr«rr ?r»TT*f?^ (2.5) 

?r«rT (2.9) ^qrifFr | i 
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Jr fms % 3TsmR ^ 

#5rH?T f^fsr 

o 

3TRo %o qto ?T«tT %o 

[ srr^ — sf^recT 10, 1984 ] 

f^ir?T Jr firf^ f?r^ ^ ci^ % +'<^ ^Fft tr^ 

ftrftr 411 ^’4?r f%4T 44 t 1 1 4^ 5rf%f^ 8.5 sttstkI 4^1 

firfsr?r fsr^ sttir ^ ?■?: anmfer 1 1 5rT«<r*i4> 

1%^'^ (NTA) ^ ?rF3RrT 1?«TT T’sT^ f^T fecfl^FP ^ ^rpscrr MPt.'iIdd 

qf I M (II)-^'TTfe4T sn^ ^m-M (II)-NTA SJf’ft ^ ift 3T6?m f%4T 

’Tin 1 % ?«rTfiTc^ 5rr?r i 

Abstract 

Ionophoretic technique in the study of mixed ligand complexes in solution. (M (II) 
NTA-Aspartic Acid Systems.) By R. K. P. Singh and K. L. Yadava, Chemistry 
Department, Allahabad University, Allahabad. 

A new method involving the use of paper electrophoresis is described for the 
study of the equilibria in mixed-ligand complex system in solution. This technique 
is based on the movement of a spot of metal ion under an electric field with com- 
plexants added in the background electrolyte at pH 8.5. The concentration of 
primary ligand (NTA) was kept constant while that of secondary ligand aspartic 
acid was varied. The plots of log [aspartic acid] against mobility were used to ob- 
tain information on the formation of the mixed complex and to calculate its stability 
constants. The binary equilibria M(II)-aspartic acid and M(II)-NTA have also 

AP3 
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been studied since it is prerequisite for the investigation of mixed complexes. The 
stability constants of the complexes, Metal-NTA-Aspartic acid have been found to 
be 5.43, 3.43, 3.22 for Cu (I), Zn (II) and Cd (II) complexes respectively at /x=0.1 
and temp. 35° C. 

Jf sTTg % srsqqT % TW ^ 5rqt»T fq>qT qqi | 

sftT 5n3iT%qf ^ ?«rrf^ Jr 

srqtqqrr^T ^ ^ff^r fipTfor % srsrriPT qfr qq? f^far fqqrfJrcr ^ i qg-ft- 

trqrr^ fgqq % qrq qqr % srsqqq % qq tgq q=q5rq gr qqqtq i^qr 
qqr | fqf«rq qrr^ ^sqqf^qq gsqqq qff iqr i q?rfq 

% Mg (II) % fqf^ qfqf % fqqW % fqqq Jr ^ wq | 

w q^ % sRq^ ^ % qrrqq q efr qqrrfqqf ^ q^fq % Jr, q fr qq% 

^qT f q ^ q f % qpqyg Jf ft qqqq qq qr 1 1 |;qT^ qqtnqrqr % qqiTqq'f Jf fqf«rq q^qt 
% srsqqq ^ q^ fqfsT m qqq fqqqi 1 1 qtq ^iq ?qTft qfqfq % fq^qrq 

?q¥q I fqqJf Cu (II)/Zn (n)/Cd (II)-qTf%^Ti^qrfe ^qtqq fqfsrq qrq Jr qpqf^qq 
^qr ^ qf I I 

sTEftnifir^ 

qqsFT^: fq^ qqq[“^ Jr qqqrrg, artgrer feq srqqjq qqr fqfg qrTfqfg;q qqq 

f^qil I q? ^ t q|f ^ ftqr | i Tqrqqf Jf Cu (II), Zn (II) qqr Cd (II) % 

qKqq'r'J^ # tqrd # qf tqrt: g) fqfq ^ qqt qqq % qgqrT 1 1 

'TPc’ITT^ rT«n f^qi 
1. sng-^qTfeqr spqr stfqf qq 

srr^ ^ qq^i q^qgg qqgq qfqgtqqT 4fr qt-r^q % fqq^ qT%fgq qq 
1 Jf q^fqq qsF Miq itqr f f^Jf ar^qr qsrq 1 1 qsrq qq qt-r^q qqrq qq ^qr t 
Iqqt qfq ftqr t i qf q^ qi^qq | qq qftf fqgq qf g q?qfgqr qrqr J- qJr i ?q qtf 
q^J’qr qsR fqqft q qqrfq % fqqjq qrr ^qr | i q^qr qqrq: qq ^ qfr qqrqj 

t f^qt m 5 qrqq qf fqq qff itq l q^ fq^q qf-irq ^ 7|qT | q|t ^fqifqqr 3Trq % 
arqrfgqr sfrqrqTwq Fftqfqr q?) qr-sqr q^sqqq I i fqisgif fqqrqqr t fqr 

^^qrfqq; srtq q?r qf qtqTqtfrq qqrfq q^ q^ qqrq)' i ?q% qrir gr^ % gs^ qff qfq 
qsqf ^Tcff I qqrcq gr^ grqq qrr qf qq ^qrrflrq qrq ^ ^qf qqjfq ^ itqr gfqr fqqqft 
qra^qr qf-trq Jf q/s % qrq-qrq qsql gruV | i fqq i ^ qqr qqqr | ,tsk 

^ qfqqfqqr % qrq l : 1 ^ ^qfg ^pt | q> qqrq^r q^ ^ ^qr i qf-i^q 
sriJ) qST% qr ^ qsrq qqqr | fwqgV qfqqfqar qjgicqqr | fqq^ gj^ qfqf # 
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^[®rrirffV srfUr 5^?r ftcfr | i Jjf g^ grq-g | ^[FTTfg^ ar^g gfl <t srsrrfggf 

argfg; 

NHa 

I 

COO--CHa— CH COO- 

ItMlsfV arr^ arrirg % i arFT Tt-tr^ g?T% ^ arr^ srmlf # gfg^flWT ggf 

srvrrg gff qrfgT i 

% arranT tt arr^ angg % gr«r arr^r sgtirrirg L-* % arf gg 

Mg jnPTC ^ ggf^-g fegr an ggjcrr | 

k^ 

M*++L»^ML. 

1^* 

ML+L* ^ ML-^a 

W 5iggg gg tt arrg; ^ arsarr argfMr grg armf 1 : 1 gfw ggr 1 : 2 gj g 
gg ggf ^ 1 1 f^g ^g ^ gfg grgar gr^r ai^ ggg gfggYgar Mgfgfgg gjfMw 
srm sggi ^ grcft- 1 i 

U=27u„f„ 

n 

gff U„ gqr f j 1%gt Mgaj g ggrfg ^ gfggtggr ggr Mr afg | i 

51^ gMgg fMfgfgg g:g grgg gggr | gfe fg fgfgg grpgrg^^grgt g?: 

fggK 

„_no+u, k. [U-]+u^ k, k^ [L^-]* 
l+ki [L*-]+k, k^[L-‘f 

g^f Uo, Ui ggr Uz grgg; ggffgg grgg, 1:1 arT| gfg ggr 1 : 2 gr^ g^g ^ gfg- 
glggr?’ 1 1 

fg ggt^'gg an gggtg gr^ grgg % grg ^gri^ arrg % gj^gl^ % ^grlgcg 
% gftggg % M fen ggr | i ggg ?gTfg?g fegfg ki gr gfg gggr 
% fg^ ggg ggr feflg TSTfr % gag % ^ gt fggr ggr | i ggg gfgrrggr 
U ggg^g | Uo+Ui %, g^f Ud ggffgg gr^ gygg gV gfentggr | gT"?: Uj ggg 
gfg aft gg gt-rrg gg gfg^ggr | gff ki=l/L i arrg % fggtgg f?ggfe 

(ki=2.03, ks=9J5, k3=9.69)ci2’ I gj gfrggr ^ ^fants^ g^g aggrgg €[ ggggr 
gg gt-t^ g^ grg gft grgt | fgg^ kj gg grg gferfgg fggr gr gggr | i |g^ g^g gr 
Fnigcg fe^ig k^ gfeftggr gg % fefrg ggr ^^g gsiTli % gfg % agg ?r gferfgg 
ferr gr gggr 1 1 gftgfgg grg gr^gt l Jf M g^ | i 
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ftrf 5r«rT 


2. m|-NTA-fg?T»ft H5I 

2 Jf f^fvr?T qq; NTA ^ !jrq1%4f%' arg a^ qft a’ra 

t^'CT I I ^ aqjs' I fq> =qRf anrnff % qsr^ ai'^ | 3Tf?^ir 

qsTT qft afcmT^rar qgqr R Trqr 1 1 af ^ anfa-^s 5Rf%?r ftat 

I ara: %qr?r NTA ^qraraa qqr fg’aat^ 3TT4a % a^fra q?T% 1 : 1 M-NTA 

a?Fr qi^cTT | sr^ir q^qqrdsff q^ #qr % arg^TR | anwt 1 if NTA % €fqff % 

% ftq-qjq? qfcqfqa q;T% qif I i 

3. m-nta-^itTh^ 3i5p?r ^nl aa 

W q^T arsirirq' qrRffT qn: qf-tr'a 8.5 qx: f^ar aai i M-^?qTfiqr aiF^ ?raT 
M-NTA fa'ifr % qfaqffqraT a# % ^ qrra'T | fqr sinft qqr 8.5 ^ ift% % qV-tr^ 
qT qq^ 1 1 3i?r: qrq# %qT % %■ feif 8.5 ^ 3;qq % qt-q[^ qq M-NTA 

qiT M-NTA ^qrfjq? stt^ qf ^t if ^qp^T q^tR ffirr i 

3 q qfcrqffqrar q^T an^"^ q^ ^^qrfeq? arr^r qft aFs-crr % arfiff^q %■ 
1%q^ qqr i qqir qsK % q^iq q?t qfawtqrar i : 1 M-NTA ^qfqff q?t nfqqffqrar 
% qqq 1 1 sqqf M-NTA % arma % iff ^qqff jfe ff^ 1 1 arfiaq qsK ^ q^qffqraT 
srqif qsTT qff ^qrar ^ arpjqr qjwTcqq? I fara^ wi arr^ftra qf ?r fqqfaT aff fqqr^ 

I I =qr^ arfFTir qsr^ ^r qfaqffqrar q^ 1 : 1 qqr 1:2 M-^^qrfeP a^qr qf q 

% qff arariq q§ fqaq?q fqqjqrcrr | arf^q qsn: qff iffqet 1 : 1-M-NTA qrqsf 
^ ^qrftqr arr^r % | 1:1:1 fqfer qfq (M-NTA-^qrfjqr 

ariq) qqqr | qf w qq^T | 

k' 

M-NTA-+L2- ;?± (M-NTA-L)3- 

q?gq t^qq^q qqqq qsqqq t xiqr qqq qf q fqfqq q^q t ^^jqpqftq ffqr | 
qqiiq qqq qf^qqr qff fqiq q^R % sqqi fqqr qrm | 

q|f Uo, Ui qqr f„-NAT, f„-NAT-L qrqq: qfqqfqqrq qqi M-NTA irq M-NTA-L 
^qf % qfq' afq | i qf?r afqf % qrq Tq^ q^ qqq qfqqfqqr q?r qqfqjqq fqcqqg; 
?>n 

TT up+uik' [L^-] 

l+k'[L‘'‘-] 

q^f Uo qqr ui q5p % qsRf % qq qff qfqqfqqrq I i 
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tw^cT fkfsr 

3 % 311^ ^ ^ ?fT?S5iT irra ft sricft | f^<r tn: ^r^r??' irRrfft^rcrr ?r- 

^ft^TcTTSfr W TTIEIT ftcft I I STT^T 

L^ (COO-— CHa— CH-COO") 

1 

NHa 

^'ft^ft'sr ^T 'TfCTT^JT fr-t^ 8.5 <TT | t I ftr k' = l/L. 

1 . %o, Rocz. Chem, 1 964, 38, 343 ; C. A. 1964, 61, 6456 b. 

2. ^0, J. Chromatogr., 1964, 14, 71- 

3. qrqq. qro qto, i^ro %o, mqq. qqr %, %«, J. ChromatograpMa, 

1976, 9, 416. 

4. f%f, onTo %o qto, HT^fTC, %o %o, tmqq, srrco qqr qrqq, %» tt^o, 
J. Chromatographia, 1980, 13, 709. 

5. ftff, sn^o %o qto, %o %o, qrqq, %o 3rn:o,qTqq, 710 x^o qqr qiqq' 

%o 1^0, J. Electrochimica Acta., 1981, 26, 395. 

6 . ftrf, BTRo .%o qto, qrqq, Wo siro, qiqq, qro wto wwi qrqq, %o j. z. 

Phys.Chemie., 1983, 264, 3, s. 464-468. 
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8. q i q q, qto qto, txo %o, qKq, %o t^o >^o %o, J. Chromatographia 
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STRo q?To ?Tsn %o qpisq' 

irfoTcr st^^nn, sttc 

ff5| fW5atf?RIT5rtT, 

[ STM-SI^^ 30, 1984 ] 

^ STT^ 'Tfefer H-^m^ % #1^ TOT iWTt STTR ftjifT | 

srr^wf 4 fr ^45^ HT?r t?: ^rTixt^rT cr«iT swr rnr srtt ^ jr^nr srr 

1 1 

Abstract 

Power series expansions of ff-function of n-variables. By R. N. Paadey, 
Rajesh Pandey and S. K. Pandey, Applied Mathematics Section, School of Applied 
Sciences, Institute of Technology, Banaras Hindu University, Varanasi-5. 

The authors have obtained power series expansion for the modified Jff-function 
of several variables which by assigning suitable values of the parameters yields 
power series expansions given by Lauricella and others. 


1. STWT^ 

^Tft.%5TT 1893 ir ^ fT?>Tt:5H(TfiT^JT ^ sfrt; arfV- 

l srq^ ^ n-=4ff • ^ H-^Tf ^ ^ 

sr?rTT STTB | sft % f^ftr^sRT'ir % n-=4ff ^T' ^ 

9^^ STTR ^rrcTT I 1 

2. HsiT ^i%?nT 

^[i„ /„ .... /,]; - <'V) 


AP 4 



anro »?ro 71^ ?r«TT i^?ro %o qititqr 


^T ssr^frr ajfsFW 

{ %. /.I ■ { % ;.} ■ { X '.. 'i - { X h } '' ‘ <'• ^> - 

% fw 3nt»TT I JTft argsW 

(i) {a/J % 5IT?5T Ox, «2, ..., a„, ^cTT |, 5r«rT 

(ii) {a/j. Zj} ^ 

^l>a> ^l>3» •••» ^l>n> ^2>l^ ^2>2> •■•> ^»>nj '■■» ^n>2> •”> ^mn 

^ ^1=^ ftcTT I 3ft^ 3?TT 3r=3T sr^SFlff % ^ ^ I 

•^[fi, fa, 13,14] r; s j / 1 

n nr (flp>*2.'3.»4j 

j = l I<fi<f2<l3<f4<4 •' 

h¥=fc, ¥/c (1, 2,3,4) 

l<ifc<4 


j^= n n r(aP+ <s 4!fc^5i) 

J=1 l</i<4 ^ 1<A:<4 

h^k 

“i'l ^ '‘i.2 ^'3 *•+ 4" "•> 

n‘ r {af>A Aj* » 1 +'<I »■+ '“iS ’>>■ 

J,- */r’' n r(«(‘i'''>+ s 

7=>1 l</i<f3<4 1<A:<4 

f/=fc,¥/e(l,2) 



?rT?r 
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:^J7“’r ^3+ j*) 

r ^3+ 

^n j'V 5 ,+ 53) 

jf'r (aj.^’^^+ «i+ ^4) 


M, 
J=1 
M, 




Af(S>4) 

“ rc-, 

j=i 

“{‘i.'a.is} 


Jt’^V ^ 1+ J2), 

j. (a{»'i.>'2>^3}+ i; 4 

-' 1<A:<4 ■^’'^ 


;=1 l<ii</2</3<4 

il^k, I € (1,2 3) 


-"i7 “’r( 4'-V) + 4V-’> „) 


;-i 


"'r'r<4'A‘‘>+4V‘‘’».) 

7=1 •^’ 

"r‘V(«P'‘'44(w.‘') ,.) 

;=1 


■^(l»3>4) 

n 

j=i 

^{ll,i2.»l,'4} 


'rV(a,-o>3>4) + .2) 


/.= n 


n 


Tif, .{*1’ hthA^ 


7=1 1^/i'^^2'*^^3'^4^4 

j79£fe,/e (/.2,3,4) 


r(fl/ 


^ ^{1 2,3.4} 

l<fc<4 
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3TTTO triTo q'rJtJr cT^n 'TT®^4’ 


r % sfR TTRf % 1%^ ^ ft ^ sn ?r4?cft I I 

n ^tIT fl^-''Ji5nT ^ 'Tfk^RT 4?'?^ ” *4^ ^T% 5I«rT trfrT^ ^ TrRT 

'{wRf % 5 ”ryf q ^gr tt f^RK ferr i s^tr t r—l r—n—\ % 

r % TTRt ^ ?f%?Rf % ^ q'ft sfitR I ??r cT^l ?r%r f ^r « ?rfTTr«T 

^ -H'-qi^ qfl q-frm’TT f^TTrat cf^TT ^ ^ f 


5rff 


H 


m,n : : {(M*', JV*)} : {(m;^, 

I ^2 

P>q-- {(jF**, Q*)^ : [iPk> %) 

f. . . Y~^ F- • ■ 1”"® 

1^9 ^25 •••5 MlJ ^2> •*•> ^r 

1 ^ Ir^l • j 1. Jr-l • 

piK j 

^’'^’"•’'’•]r=l [i 

n* • rL 


((ap ; (Afh)): : 


((^;(A):: 


q 


iP-p^ 


)):<;cW)) 


^2 ***9 


' » ^ (<* ■ O j 


'(2»i)"j£.ijl,-' Fl. ■’■ [*''i"''‘i 

■nj>k (j^)x'*)| dsk. 


s. . <*) 


n^riajA- z^A'f.Sk) n^ r (i-ij- j sf sk) 


^(*^1? *^23 -“S ‘S';2) 


« . ik) 


_n r (i-aj- 'i: A'f' Sf.) fi r (bj+ s bI'‘^ s/,) 

j-m+i k-i ^ rn+1 /-I - * 


’Pr [ (•y/j. ■S,-2. -, Sir) 

Af* 

/J 77 

7=1 l^ii<i^...<ii^^n 


[/i, h,...i^] 

1”-- [ . . . 1 
1 ^l9 ^2’ * '^r 

r{aj 

Ir-i L *’ " '^J 

+ 2 Aj,k 

■r) 

l^ksS^n 


n-2 


■S/t) 


p* 

n n rii-a\ 

7'=1+A/* l</i<z,...ly<n 

V/ e (1, 2,...r) 


»~1 
J r^J 


r-^l A_ 

\^k^n s 


f/.,4....r 



■Erra- sT’ift STHTT 
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N* 

n n rii-b\ 

7=1 •' 

iir^k^y-le (l,2...r) 




n~2 

r=-i_ Z B'. 


Jr-=l 


Sk) 


Q* 

n 


n 


j=N*+l K/i<i2...<Zr<K 

?r«TT 


r (b. 


1 n-i 

r-l 


h,h-h 


¥/^(1,2. -r) 


^ ^ik 
1 <A:<« 2./^ 


(A) _(A) 


71-1 


h isk)= 


u r(i -c/ + cf 5 a) n r (i; '- dJ' sk) 
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fqqsR 5TTq ^'TTsmq ct^t sftsiT^r 

•o 

f^T I?5f #!TH, 

3ra?ft-iiooio 

[ srRr-^^rrf 30, 1984 ] 

5ETrd^ 

514^ if 'TWcftiT ?«TT?ff tlT ^ 'TtgTftffiff % 

STT^ ^ srmzT^grr 4 ;t f?4T | i 

Abstract 

Dietary problems in hilly place s. By T. N. Upadhyay and K. Sridharan, 
Defence Physiology and Related Science Institute, Delhi Cant. 110010 

The present paper describes the need of balanced diet for soldiers and 
mounttaineers on high altitudes in hilly places. 

t % ?Tf l%4 r cf5!TT 

fr?rr Tfr 1 1 ¥5c?R?r: ^ % li’rm it 3^41 ^- 

^ 44141 it4T I 4T4 ft 3r%4> ^ sn'T^ft ^ft^Tsff % 4 4t #4-^4 94^ ^ 

amt TTfcTT I I fCTT^ ^ ^ 44rKt 4t4T 44 q^cT-TT^r f|4ra4 44T 44^ 3i%4? 

44 tf^ 41^1 I 

^ 44^ ?4I4f T?: T|% 41% 4t4f 44T §f44rf 44 31%q? 4f4f4 4ftft4f44f 4T 
4T44T 4n?TT 4f 4T | I 4Tfcf4%t4 4T4 4% ?544T. 3rT44t44 % 3Ttf?f4? 4T4 ^ ^'t, 3R4fEr4; 

t4f%^ ( 5444 : 44444^) , %4 14T 44T 44t4 % 3T4mT?4 44IT-4ST4 lc4Tf4 
4;5H44 asr4^T3ft % 4T4-4T4 ^-qtsff, %4t 44 44 %% 4>4t, STT# 4141444 Wc4Tf4 3I%4> 

^f441 444:41 47T ^ 4f C4 % 4TtT 44! 4414 4f4T | 1 4T5444t4 414 4% ^^441 % 

4444 4141 44 4444141 414 4J 4141 | f444 4144 441% 4 3rfa41 444 4441 1 441 44% 
?414 % 3444 4f 4141 I S 44^ 4R 44X4 4241 % 4#4t4 ?414f 4T tTt4f%41 445F414 

%41 41 # I I 
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^qisiTTST crs£|T sfrsTT^T 


STTf 'R^TTfq'iff % srfgft^ ^SEipfi % ft'SrTfOTT ^ 3r^H^ 

if 3rT3TT I ciT ;3?| cftcT ffir” (Acute Mountain Sickness) ^ BTiRT 
q-^T I T^x-^, fir^^> ^n^rfiEra' 

sf^qr ^Tfgrffiff g'STT wrif? q^fenfiff % ^ I i qt^ir ’F'^r^ff qr ffr^nr % 

jTKfT^qr if q;qr ^)ar ?rqir % q^Ror qr^q- 25 % 30% ^ anfi^ qrq; qrai 
t sftT ?rR t ^qV srr 1 1 ?5r% srf^Pcffj sr^qi arsq^Tf ^ qqcffq ^'=qTf % 
an^TT-g-q-qfq t spift, f^^ET ^?r-q?T5ff qrr ST^t ^ fspqT sTRr, 5fts>r wiT- 
q=qq qfr q% if crsrr sfl-T srqHR^r if qf^ff % ?Tr5r?Er if ?ff qafT 
^?rT I I 

?r«ff tRRqrsff % ^rqrsR % f^fr ^itr srirqr %Tfq5p | i f ® 

srsqjTfft % if 3 tto?tpt 'rt if 'siRqnfr qf sri -^ifr 1 1 f?r% ^rw-^rr'-q qq^ffir 

?«rT^ q^ T|ir ^fqf qqr tfqqjf ^qr qqa'R'fffqf % f?r^ ?fgf5r?r srifTq sq^^qi 

% qr^^ET if iff qqiT5r ^^qr ! 

1. sTTsr^tf^ ^ TTmr, sri^T'diT 'ars^ fr^rr 
(^) 3rsrf : 

fe(ff fq%q qfT?qi%- % 3531? qff qm fqq sTRf xx fq^T qiqcff |, ^qif 

qr^qq^ffq crrq qqi qiqfqq qfr sr^q qfqfqfsnff ^ sqq gqq | i qflpq ^qf qff 

sqf qqrqr sqq |f^ | ;3rqi% STRiq ir ts^ ^Tq q^RT q#r ^qf qff q;q sjqf sqq I I 

tqrqf ftnqff # ^q-qr if q^ ^qrqf qq qriq % qqq qfqf^ 6.9 ir 25 qfqqq srfarq: 
3?5rf qq sqq qiqt qqr | I qf fq'stqqfqFq ir ^ FPSJ ^nqr | fqr qqqfq ^qqff qq sff fT 
^Tq qR% q^cq qqj q;-?; |fqR qqqr | I q^ff^rW % srqqR qq| ^ 3500 qqr 
4300 iffer ;^if % qqqfq qqiqf qq qqq-Tcr ^qr % qqrqf qff srfqfqq sqqqr: 4205 qqr 
4230 fqrqf^qf-ff g«ff sqq qrqFff q|^ | ^rqfqr qgqf qq^ qq; % qrq 3200 fqrqf^qKf 

g?qf sqq qr^ | ] q:;;- qq^Kq- ^ 3,^q; ^ qrqrffq qqiqq- 

qrqrqr qfq (Basal Metabolic Rate) % fqqq ^ qqift fqqrq | I qfq qq'sq ir qf ^ q^q 
qfqqric arq^ armf ts % qqr q^r | qf qq qt: q?qfqqr qfqq f^qfq m qqrq qrq i^qT 
qTq qq^ fqi" arrq^qq' qq? % sqq if qfff fq%q qftqqq q|f ^qr i qR^ cB% ^qrqf qq 
qfqfqqr qqq q^qi- % qqqq q-q'^q qff q^^qqr qqrfqq ^)qf | I qq: 1%q qtTqf % qqq 
qfTT % qirqT 3fqf qrt qrqf f^qrqT-fqrqr qqqr |, qq^ 5|?qf if qfs ff q,^ | qqfq 
fiqT srq^qr if ^ fqfqqq qqq % qqq %qrqf afti: qqdf'q qqpff q^ qq% qqif ^q if 
qfff ^wx q^ qfqr | i qq^ ^^qrqf qx qs |ir 3;q? aqq % qqqq ^ tfqqff ^ arfaqr 
^qr 3;qf qf arrqqqqKrr 1 1 arq: ^r^af qq^ ir 3650, 4000 qqr 4500 qteq ^qrf 
qq qqq qrt^ qrir aflqf qf qfM^ qsqqr: 4750, 4600 qqr 4650 1%qf^#ff 3TT|T^q 
Sqf qf sr^q ^ | | 
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{^) stT^Tt (Carbohydrates) : 

3"% ?«TRf 'TT ^ STTWFSR % 30%^ ^ ^ ^ffT^TT % ^R’lT, 

feft t wfn: ^ ^ aTTwtsf^r | i fr 

smKV^fFr. ^ W ?T ^Rt^nfs ^ %irT apt t | ?R ^ q# | 

% oTT^T ^t ^ qfT^fT?|^-^pr ?JT?r-q'^4 arfarqT 1 1 % 

=rfar % 'R'q'R; 5.05 fq^t #^fr(t ct^tt ^ 4.69 1%^o 353 ^ 5r% ?ft£T srrwt^ sttk 
^ I I sTTiK % qrt srfttqr q?FT ^ 5 r% | cwr 

^'1 ^scft 1 1 ^ ^ 'r^ ?m?ff qx qq^f qr^ 

qr^- HTR % f^rq q;q q 320 qp? q^T^itj sriqfqq ^qx snqRqj qRT 1 1 feff 
% qqqtq rrI q^ ^qr % ^nq qT% tqrfqiff sftq qq'st sqrf qq strr qfiR 
qqqiqtf^qf q srfgqx qVS ^qx-qqpff % qrqpqqqr irq? qj^ ^rrcft | f3fq% q^f 
qq qqqqq qftqf % qqq? 5 Tlfq-q|q- qrrq qqrqf ^ qqqtfqqr qq qqqq qfqr 1 1 
flqxqq ^ % qqfqqrfqqf % qr^ t ^ W qiPsTR qrqr qrqr 1 1 ^q 

qrqt qq sqrq ^ qw^q |t qq^ qqrqf ^ qxqqq aftiff % srr^q ir arfsR qqqf^i^q qqqr 
^ oq^?«rT I fqqi% ^q)> fq qiqqqqr aqf qq 67% srt qrq flqt 1 1 

sn^'^q q?Tqt|Tifq qq^ % qqqr^ Tg;qxtq q qqq qrqr 1 1 qrfq qqqiy % qrq 
qfqq qqqr qxt qm % qq^wfq qqtqqq # sRqqr % qR^q q qrqqfiqt fqqqt | 1 
^rtT? % qqx qtqqnqftq qsqqq % qqq wtct 1%qT fqr q^st qq^ % 4000 
qtqq ^qrf qq ^rqrq % qrqfiqqr Jr qxfq qqqrq % qqqpq q^R Jr qfaq wqr q?t 

qrqr 97.6±2.3 fqqro srf^qJr qsqrq 10 q^qf % qr? 136.7±4.8 fqqto srfqqq 
^ qf 1 fq% qrq qfaq ^fqftq ^ qrqr Jf qqrq qr^q fsq qtq 24 qftqlf % (qqm % 
qrq qf qrqT 76.4±3.8 iwro Itqrlqf t ^ ^ qqq q^r^ qtqf%qftrq^ 
^qrtq qxt qm 86.0±7.28 fqqro qrf qf 1 fq f^qrqf ^ q^ fqfer ^ | ft> q^ 
qqf % 4000 qlqq qft ^qi? qq q^ qrJr qW ^ qfqqtqqr qrqqq q^ 1 1 ^ 
^qrf qq f^rq % qqq qfqq ^^q Jf qfqqqqf ^ f^q qrq^qfr qrqqt l q ^ 
qf 1 1 


(q) qtqtq 

qrqqq ftqfqqf Jf qqfq Jf q^q^tq qqr qffqq qr^qq ^r qrqr qqrqq q^^ | 
sftq qrqtf^ qrfqfqq qgqq qqr q^qr 1 1 qqa^ qnqfrqrfqaftw qqj q^t*] ^ 3000 % 
5000 qto ®=q qq^ qiqf Jf qrrq qqq qxJr qfGjff ir ^qqqqr qiqqtqq q^qq qrqr I 
fq ^qf qqtqf Jf q^aq ^ srrfiqtq q;qq; wtq qqqf qft a^qqr qt 1 % qfqf^ qrq 

50 % 60 qrq qrfrqtq sfr^ ft qxR q 1 qqqqq: ?qt qrqq srsqqq % ^qrq 3 - 3 % 


AP6 
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t^q-TSinra' ffSTT 

1 






^qq; qqqrtq 
fqnTo qfqqq 

qf ?t qqf 


. 97.6.-h2.29 

#qtf (4000 qtqq;) 

2 qcqifqq 

99.3±3.83 


10 qftqr qrq 

136.0±4.89 


15 q^ „ 

112.8±3.03 


20 q^T qrq 

82.0±3.99 


24 qftqr qjq 

74.3±3.75 

g;q fqqTqt (qfmt) 


86.7±7.28 


^ if qnrt qrf q| I qTT?^T%3fft*J ^ ar^ sr^tq t qf fqr irgisiff qrr 
rtm jf aTTfrCtq ^ afFT cfl qT^^nr ?fg?rq wqr Tf ctt | » srrirCtq- sfrstq 
=qirT<rqir % T^qig; arr^ff q qf?;qffRr ^ an% 1 1 ^ wftT t j^r: qTcrtq 

Ig ^qqtq Jf ^ ant 1 1 f ® atr^r inth: mr ^tr fqt an I farq^t 

^ qcnr«rf % jttwtt t t q| =arRT anq^qr 1 1 ^ ar^^tf ^ arit-arrar- 
3Far ^ 1 1 f5|l:q wfe ^ arf^-anq^q^ arTar fr«rT far 

, arqiq^qqr aif^T % argqrar qrr ar&wr f^^T a'^rr qmr fqr qg^r % qttrq amqf 
q^ ^Twr^r % w ar^'TW t qf^qd^r angrr 1 1 ??rt qqrqqq t ?>t qi% 
arq qfi qqqf 5iTq ftar | gTRT qt?tq ^qtq q?V OT'^t qqrf^ 

^ I I 

snftq # qfcT i|t fqqftq faqftqf Jf ^ qqttq 

qr fqqr^r % ^nrq qf? qqaq qft 12 qnr qftfeq an^^tq qr^franr Itarqt q:| tr 

qrtq 5 qrq ^T q^r^qq? qgqq qqr T^qr | 1 qqqtq aqrqf qr fqqrq % 

ft aqTqrqi qgqq qqfqtqrfqqt^®’ ^cqif? ?f tt qrqi qr 1 :s% qqrqf qq; ^ 
qqf t qfqq? qqq qqr Iqqrq % qqqnpq qt qr^ftarq qqqtq 85 qfqwq t qrq q^ qiqr 
qqi I qgqt qqf % 4000 qtiT ^ jgqif qr q^iq q^qt qit t qi^tarq qqqtq qt 
ariqqqft qTqrqt 2 t qqrFr aqrqf qr ^ q^ % fqqrq % qqrqq qq^q qqtq; qn:r qcqfqq 
qri^arq qft sqrqq? qiqqqt qrqrtt 3 t qV qf t 1 
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^ 4000 jftJT q^: ir^Eiff Jf ^n^stspr 



3r=?wfw 

unR 

^ 

irf%5T?r 

'dW'Jl'l 





srTETKtq' ^ 

21.70 

12.12 

93.4 

^M\^ ?«TR q^ 

11.37 

10.60 

87.4 


10.20 

9.65 

83.6 


3 


qtcflir "tt 2 ^ % ftrar^r % *1?=^ ^TTift^nT 


srr^ 

^r^st 

3500 

^ftJT 

4500 

jftjq; 

(?im) 

21.70 

11.40 

10.80 

^ Jf ^5Erf%cr f?T ^TT^^^TTr (irm) 

13.5 

9.1 

7.38 

ffw % ^ t ^w1%cr 
^ifpsnr (nw) 

11.5 

5.56 

5.76 

tVfTTTf 3rR?r % ^ t 
(^rnr) 

0.12 

0.07 

0.04 

snfrftTTT ^ ^ Jr 

TTi^^sr^T (iTTir) 

0.50 

0.58 

0.48 

fsf>qfe^ (^mr) 

1.27 

1.27 

1.23 

(^TFT) 

0.10 

0.18 

0.18 


'TRT ’HIT 1 1 ?«THf T?: 2 BWf ?rqr ^ $ft€t^7.18 
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?r«rT 


sr%5T?r ^ q-mr ttitt 5r% ?r>fff if ■ snsriftir qq; arf 7.73 qw qf%?rfr stt i 

^Tiff q^ g;')f qfti^qffr srq^^ % ?t cfr ’rq^q ^ qqq if qftf spifV |tqt 
1 3ffT q fr qfq-^ if i % t?r qqqETTq ir q^ qqTfqrar ^tqr t fq? q^f qq 

yq qftftqfq % q^rrrg; sftsiq qqiqqq ^ qftf fq%q qftqqq qff itqr, qw f% 

qq^siff qff srfqfqq 4500 fqrqft^tff % sETTq-qTq 2 qjq q% f^^qiq q?f qq % 
srifrqfq sfrqfq ■qjqi fqqqr q| 1 
(«r) q?ftq qqtq 

qft 3TifR % qqfq qqrq i- qqqf^Rfq sftq sftsfq ^ ^qqr t qfqqrq % 
f^qw % q?^ § 5 ^ g;3rf srrqr |tqt | i srq: fqq qfrfqqfqqf if qf uq q?r arfqqi 3;qf # 
srrqqqqrqT ftqt | qqif 3Ti|Tq % qrsqq % ^qrqr qqfq qqrq fqqr qrqr | i qqqfq qqTq'f 
qq qqq % qqq qqfq 3;qqfVq ^qr^qffqq ir'qq^ qqqr | sftq qgisq- srrq: qq? 

qrrar 1 1 ^ q ^rrq qff sqrq if q^qqrq |t q^ qtqf % sn^Tq ^ qfqfqq qj'^q 140 qpq 
qqfq qqrqf q?t ariq^qq^qr qq qq sttctt 1 1 
(w) qi?T-?fgqR 

qqqfq qqrqf qq q^ qi% q^cqf % qi'^fqqr qq q^qq % fqqq if qqqq 
t I qipqtqrfqqtf*^ ^qqfq ^ qg^t qq^ ^ 4300 qfqq ^qrf qq f^qq qqiqT qq 4 q'^qri 
qq? qrrq % qqq ^icqq? qq qgqq qm i sqqfsrq qqrqf qq q?^-q?qf qfq 
(Hyperventilation) qqr qq qi^qr % qqqw qguq qqfq ^ qq ^ sgqcIT ^ qiqt | I ?q 
qqRlf qq qqrqi^ffq ^qrq % ^qrq qg^q % qrq ^ ^ qf qqt qi qrqq qf qrq'ffqq 
qq qv ^^qqr qf |, qq ^ ftrqr qqr | i fCr qiqsrq qqr q?ifqr qjqq 

fqq^q (Anthropometric) ^fqqf qr qqqlq qq% 4000 qfqq ^qrf qq qiJfqcr tfqqf % 
qqfq if qq qqr qfqq-qqq ^ qrqr qqf qi qqr qqm | i qqfg fq'qqfqf ^ tfqqilr % 
qfqfqq qq^f qq fqqf qf qqrq qi fqqqq qff qqr qqr qr i qftjqq q^ 

'^qr fq 3500 qfqq qq qyq qq^ qyq qt qfq qfqq qiqT ^ qq, qrq, ^sr, 
q?!-# qqr ^ qqq qqiqf % qq ^ fqqarr qt eft qqt qq qgqq qqr qferr | i qqtq 
% ^ qqfqqfqgr qq ^qq qt qrqqt 4 Jf qqfqcT 1%qT qqq | i 

|qt qTqSiq % qg^q :^'t % fqqtfqq'f if q#cftq qqrqT qq fq=rTq 

% qqq q^q t qq qfqqqr qrf qTqt | l qrqq qtfqqtq qq qt qrqT if q^qt 

qy qqtq % qq qr q^q sfqf Jf gqsq-^f^^ l\g-]r | , jir^ | 

qqqtq qqm qq fqqrq % qrqfcqq if ^t^ qiql qq ql ^g^err qq qf^l I 
fqqqr qc^-j^ % gj5 ^ I ^ 

qqqtq ^qpff qq fqqrq %qqq %qq cqrq % ft qqlq % fq^ qrq^qqqq qt 
qfq qr qqr qff m qrqr | qq; qq qqrqf qq fqqrq % f ® qrqf^qq fqqf ^ qq q^ rgqqr 
^ qqqt I qt fq ;sqrf qf^qfq qg^qq % qqqrg qrqi' ^q ^ qrdt' 1 1 



^ TrqfoR? 
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?r5?t qg'i % 3500 qte'?: 3;qx ^ ^ qftrfer) 




wm 





^Tf?T 



q^st 


STT^TT 

% 

STT^K 

qtq 

W 

c^T 

5^. 

% 


q'tq 

o 


3.16 

1.29 

0.44 

4.89 

1.06 

3.81 

0.17 

5.04 

-0-15 

1. 

1.87 

0.95 

0.30 

3.12 

1.79 

1.36 

0.18 

3.33 

-0.21 

2. 

1.58 

0.96 

0.35 

2.89 

1.57 

1.77 

0.20 

3.54 

-0.65 

3. 

1.44 

0.81 

0.29 

2.54 

1.29 

1.32 

0.17 

2.76 

-0.22 

4. 

1.94 

1.02 

0.36 

3.32 

1.79 

1.23 

0.19 

3.21 

+ 0.11 

5. 

2.29 

0.78 

0.32 

3.39 

1.64 

1.40 

0.18 

3.22 

+0.17 

6. 

1.82 

1.05 

0.30 

3.17 

1,75 

1.39 

0.15 

3.29 

-0.12 

7. 

2.19 

0.94 

0.35 

3.48 

1.67 

1.49 

0.17 

3.33 

+0.15 


2. ^ 

5rfk ^ sr^ gnqmqr^-3i^^ ^ ^ ^ 

liq^'lq ^-TqT f^^T % ^ qT qf % ^1% ^ (Stress) % ^ 

gq^^qr^T (Adrenal cortex) fqqmfl^T q? ^T^t | ^qt qt^T ^ ^ 

?q qMIqfq^ q q^^q q^ stfqq^ ^^rfirq-ql # qfqt l qiir^ % fq^-ql^ 
STfqqqi % q?^ qt qrrqqqqr q ^ l^R qrqr qqi I 1 fq?q qrifq % q;m q^fqqrfqq-ql 
^ qq^qr qif ^iqi | qq^ ^ qre %qt qqr q^q ^ 

%qWT q?t qT% q:qtq qiq qqr qf^ ^ifq qfqqqrqr q qfr fqq qiqt t^: qq 

.qTqf % % SITITT t ?q fq^Tfqq ^ ^T ^ qq^ft I fqq% ^ ferfqq-qt 

q.q^ % fqq.K fl q^ I ' ^ ^ ^ fq^TT |fe ^ ^ 

^snsK ^ fqq^qrqt fqzrfqq-^ qr^r % 100 fqqro afk ^%qq^ 

qqr fqfqqq ^q q fq^ q^f fi qwTlf^qt^^T qqtiqqm^tq^qf^ 
fqqrfqqf ^ sqqwqqr ftqT | qqqr q|r i 
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^qTEiTTJT ?r«rr «ftsn7T 


^ 3500 ifter a'«n' sftT ?«iFff TT wrnf'^ ^rreiW 

% 5R?rrf%fr 3rT|K cm arrfRhr Tt'^^fr ?rc^f ^ 5 Jf cm ^ 

tfjRjf 5RT $=grT?!ff TT ^r ^'Tir>r Jr ctt% sTT^rchr 'et?^ ?rR^ 6 Jr 

aff^cT I I 

3TT|TT 'TTWfT q# 3TgJ!T>?«T 

'rtcft^r fETFff T?: ^nrw % iTfEiff ^r TrErET ^r’parf'sr^ 3 t%^ fjir^n^ 

?feift=?-?: ^cfr 1 1 'TfcrRtf^ arfirqTT % jf p® 3 % ETf ^ 1% ^rg?!’ % 

5790 iftsT IT 'Ttcrdfw % ir^r % arcirFarEF cirnr ^crr | i 

^^[13] ^ tp. a r r ^ srq- % arifw^ ^ ^ r;g;^T % slfcT qr 

qt f^qrfqqrmFq^q q% ^ft^rq qrr srqqtqor qq^rm i ?rfqn?r qrF?fr?rTfaRt f mfe ^ 
4300 jftHT ^ #5rTf qq qm qrq% qr^ ?ftqf ^ crq? fqqT?r % ^qq qq)-q 

q?T«ff % qpqq Jf ^ETR qm 1 1 

qrqwft 5 


qg?t qcff ^ 3 500 jftqq qqr sftq 3?n: qrRtcr tfqqjf % arrfrdq q>rqr cicq 




prf 

4829 fqqt#cfr^ 

sftqlq 

144 ijrq 

qqr 

147.9 mq 

q>Tqf^l ^•§2' 

746.8 qrq 

sft^ ^ siT<qr 3;qrf 

576 fertspcftql 


(11.72%) 

qqr ^ srm 3;^? 

1331.1 f%qt#^qr 


(27.220/,) 

qnqff T?tq Jr srmr ^srf 

2987.2 fqr^^5ftqV 


(61.06%) 

qiqfqq 

4.5 fqqhrrq 

TRqtqtfqq 

3.8 fq^qrq 

1%q>tftfqqi' srcqr 

37.5 fq^fttrrq 

ferfqq-qt 

247.6 f)Rfrmq 


91.5 fq^ftrrrq 

^fJqrqq 

1.55 qrq 


HTDift 6 


'll ^>r ^ ^ 3ttit^ ^r23? 


^sqrl 



5ft€tq 

g;qt 

3650 qtq^ 

740 

143 

127 

4750 

4000 qtiT 

708 

142 

122 

4600 

4500 qter 

708 

148 

123 

4650 


TPTwf^f^*’ ?r?r5?t?rai^ 3500, 3800 5rm 4700 ^ ^ 

^x s rg y gR % 'T^^srrg; =^ ^ % ^rinr tf^f 3?^: 128, 168 

5 r«IT 198 ’TT’T ^ 5rfM?^ % 4K SSOOifteTT?: ^qn wnro: 95.9, 

96.2 ?rsrT 96.6 W I ^ ?r5tl ?r 3800 ^ 364 ’TW 

% sTK tfwf % ITH % 1 1 .48 ^TPff ^T qJT cmW I ^*11 ^ qiT WTW 
96.9 Jrf^ WT I I 4700 ^ ^ ^qrf ^ 232 ?rm WI fenif ^ ^ 

sttt 97.5 srfro^ ^^TT t sn^fr I I q'ft^riff % ^TR’q’ ^ ^f ^ eft 

^'t^ ^T?t^ |t 3Tk ^ |t ^ qftsS^SeTT ^ stf^T # f^ReReT 71? nf I ^1 

ftrfiRK % ftrs I 3800 ^ 'n: 324 m^r 4700 ifr^ tt 

232 snfTctiT wr ^2^ ws^ s^rre q^ ^ I ewr ^rftr stt ^qqtq Jr ^ ^t% 

1 1 stct: fqr?ff qprftq^qf t ^rfer wtr qst ^tr ftg 

qq; 233 qrq erqr q^ETT f^T STT ^qreTT I I tfqqff jf ^ q^TT-qf^r ’qRT qqrqf ^ ^jqqtfqgr 

qqq qqr areq^ qqq ^ ^ I ^ ^ ^ ^ 

qfeft 1 1 

q^qt qqi % tqrqt % fqqrfqqf % 3500 ^ ^ ^ 

jTxf sfsqqq % ^taRTT feqTfqi®! ^ q-^ fqfqqq q^T f^T ^ ^ ^ 

qrqq qqr 3Tq?ftq^ qq qftf ^^qfwq qf qfeTT | I ^ 

arqqftqq # fqfqvr arq^rart sTqftrq qn:% qr^r qfrspiT ^ qq q i artq sm 

qq aTq?frqw, qpqq xq ^ aFqqr, ^r^f^ q^fqq qrq^ qq^ ^ q% qqr 
(Jtfcqq?) flFqratqqr % arfqftfu qrtq; sra an^ ^qiftq q?t arqqr ^ 1 1 

^ arsqqq ^ fqfer ftqr | ^iqt ^qr^ % fqqrfqqf % qqf qqi qq^ 

?qT^en;22 feff % fqqiq % qqq, qteftq qqpff % ^ fqqjftrqt qqT ^q % q^ 

qftftqfq q^q tqrqt fqqif^t t qTSrraq qqi ^fxZH q^'fqq qrqqr ^ % snqqq 
^ ^ qfcq^i qftqqq qf ^qr 1 1 qqqtq ^qr^f % ^ fqqrf^f Jf ^ 

^'t ^ if arrsTKtq qqr q€f^ qrqq ^qifaqqqqq^qfqqqiit^ 
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^SITFT cTSTT 


I t % f%^T%inf ^ 'T^dl^ fari/ff TT % sr^rir eTt i%^f ^r %?rT- 

?fl^T srfsr^ qil 'srra'V | sft % f ® f??ff % Tf^qllr 315^^ ^ mirFqr fr 3 jt^ | 1 
'TT'^sp W ^ sn^cTT ^ sftfl % ^ITJT q"?: ’TfEiff ^sn 

^ 0 TWT%irf ^ 3 r??r‘?: ^>crT i 

^-^T^3r>3r % 3r^5frt>Tw ^ ft stt^' irt tt^r^r ^ sT^srPrErtir ^trtt 5iTfr sri^ 
^cTT I I gttf %■ w T^nw ^ ^TTar fe^T^PT g;5r t ^?r- 

ft?r ^ TT'ra'T ^ srsim t JTf 'Tctt ^3it | % ^EPjjt ^raf t 3500 

spy % qrtak mam'T ^ t 'iraa' a-^rr arafraw aa fata fwrfwa 

a^ afar | 1 

aaafa faaia % aaa ?aaTf t a^^ir grar 3 ;af aaata, aa-^a t aai aaraf ar 
a?aa aar ari ftaa taaa araai 7 t faar aar 1 1 


axaaf 7 

aaf t 3500 afaa aaif aa aifra aaata 



a^at aaf 

^arf aa faara t laa 

1 2 3 

sat 3r?aaf a (tar a) 

13.18 

9.06 

10.55 

8.69 

aa am ^ aa 

0.95 

0.79 

0.64 

0.72 

afasia aaata 

92.68 

91.38 

93.79 

92.85 

aar aarafa (ara) 

80.15 

54.63 

66.61 

64.41 

aar am aeafaa aar (ara) 

5.01 

5.09 

2.46 

3.61 

afaaa aaata 

93.68 

90.67 

96.28 

94.50 

aif ftaa aaraf a (ara) 

11.25 

11.60 

12.77 

12.13 

fa a?a^a aif ^aa (ara) 

10.83 

9.01 

8.46 

7.21 

aif^aa aaaa (ara) 

3.40 

2.59 

4.31 

5.91 


asrfa 1% fa aaa t aafaf?a (aifaraa) ^ fsParafaaT % a^a^a t at arfar 
'afaa a^ aata ^ afj |] fea at atata ^aiaf aa faara % aaa fa aff % 55(afaaTfaat 
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% aTTfK Jf STTift^ ^ ^ ^ ^rrJf ^t’TTd srf^ Tlf | | 

% TTf’siff ^f ?«rRf >TT f?r^ -sRpfnr ^ ^nRfl|qw 

^ % Tfr: %r!ft ?«TFff >TT an^ % «TT^^ii5 >Tf^ ^ fir <t1i 3^ farKT ^rmr^ 
TT ^ srr^ I I Jr 'rtcfk ?«rrTf % ?r«iT ^ 

cr^ ^ aiKt^ ?r»RT^ 5 r ^ 1 
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2 p%q«r 

%o r^o s^H ^rsTT qqo %o Tn | ^5R ^ 

3231/11 T^o (*Io STo) 

[ STTH-^^ 20, 1983 ] 

^T5T 

5r<Tgr ^ §r5r ^ ir srmjr ?rsn sttt 

feftJT ?rm^ ?n^Er stth 1 1 ??iT3ff ^ «fr orrmr # 

1 1 

Abstract 

On some integral relations for the generalized hypergeometric pol 3 aiomials. By 
K. M. Pradhan and N. K. Maheshwari, 3231/11, B. N. P. Colony, Dewas (M. P.). 

Making the use of the generalized hypergeometric polynomial defined recently 
by Pradhan and MaheshwariE^’^3^ the authors obtain integral relations for the gene- 
ralized hypergeometric polynomial. Certain particular cases have also been 
discussed.. 

1. 5r?55r rtsTT^ ^ fFT ^ sTSTFr ?r«rT ^ 5 ^ sm 

^T?T»5irrftcftir iEnrmr srre | ^fr ^ if ^ 

^ r A(-«, k), A(«+a, 1), 

LA(a, ^ + 1), 

fll, ..., Qp, 

uk^ 1^ I 

..., hq^ J 
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JmFT cT«n 


«• 

= s 


r-0 




ilV- 
i-o V 


H+h Hi /«+»+? 
At jf (»**o ' ^ 






. ,/ fcAr /If xMr 

{bq)f 


(l.I) 


STff n, k, 1 JT^IT a 31^ ?r®ntt f, ST^ Op cf^TT bq |, A(«> ">) ^ 

ajm, (a4-l)//w, ..., (a+wi — 1 )/ot, 

ST'O' sRftrcT f%qT I crm 

(a/.)r= ^ (a/)r; (*j)r== ^ (^j)r 
j-i j-l 


5r|tK (1.1) ^rrfffcT ^ ^ | srarq? sm 5rr?r 5r«rr srsTTcr ^qr? 

sr^PT sjnm I I 


2. ?wrer5r ?nP3r?£r 


Re(y)>0, Re(8)>0, ?ft sT^ft % srfw^TCOT ^ ^ fTT^rcTT ^ 

p+k+l+li^ q+k+l+fi 

u 11 /#* j 


A(-«, A:), A(«-l a, 1), A(y+«^— 1. /i). “/. 
A(“) k-{-\), A(y+5+wA — i, m), bq 

1 


f ’'+*+"*-1-1 J?(y +«*=!, 8) 

. f‘ xy-\t-x)^-^ K„(x) dx 

s JO 

JTTH- ^ ?rqp?n- 1 iu>o t 

V 

wt spPR /x=-/i' ^ t ^ ?rm '?>?r 


( 2 . 1 ) 


(o)/i/t=*"* 




?rirRr5r 
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^ 'TT ^ 


/i+A+l+M-^J+A+l+Z*' 


r A(— «. k), A(«+a, l)A(— y— S— nF=l, f'), op; 
A(a= *4- 1) A(-y-«^. /^')> 

* (f-3f)5-i Knix) dx 

1, S) Jo 


^y+J+nJt-l-l B(y4-MA: 


ukk ii r^' 


( 2 . 2 ) 


srra ft^rr i?e(y)>o, j?e(S)>o. 

r=i 7:g% ^m^^x/(i+x)5ra JT^^mf^iar tt ^(2.1) ^ 

(2.2) % 


p+k^ili^ g+i+i+i^* 


' A(— ”> fc)> A(”4'a'. 1)> A(y4-»fc— I jmX 


V 


cr«n 


A(“. k-\-l), A(y + 8+«fc-i> f*)’ V 
(14-x)-y-« 

5(y+nfc— 1, 8)J 0 \14-:>c/ 

f A(— ”> k), A(«4-a, 1). (A—y— 8— U P-')’ ^p’’’ 

*1 Ta 


(2.3) 


^+frH+/‘'^9+Ai*i+#‘ 


ukk jl 


l^A(tt> ^4-1), A(-y-«*-i. !*')> V 
^ f* xr-i (1+x)-*-’' 

B(y4-nfc— 1, 8) J 0 ^ \14-JC/ 

^ I ^ P>^’ P'>^ 

3. firftiw 

^ t_l=l. „l+a+t,^-l. ,-l. * (2.1) HIO (2.3) *>n»: 

r — «, n+fl4-(’4-l> y> ") 1 

1/ =- 


(2.4) 


p+3^q +S 


i. A((4-a4-i’. 2), y4-8, bg', J 

Jo L® 5 > J 


(3-1) 


TT# 


p+»1^3+» 


— n, n+a4-^’4-l. y. ‘Jp; 1 

u ' 

L A (1 4^4-6, 2), y4-8, b^; 


= l/iB(y,S) 



166 


srsrnr cT^tt 




ap; 1 

uxl(l+x) I dx 

' I 


(3.2) 


^ I sft ^^ffTcT ?r*rT^ ?F 9 F 9 ' | ftFi 1 i?r 

ira' It srsTFT % sRife ftiin 1 1 srfe a=f»=o w ?ft an^ ^ 

% ^ ?rirHt?r ^ 1 1 


P=4 cr«rT gr=3 TT (3. 1) 5rsTT (3 2) ^TTsfffcr % sfp^ % ?rjm>w 
^TR^sff ^f ^rerrrfhr | 


— «, «+a 4 -^+ 1 > y, < 2 i, •••, a* ; 
7 -f« u 

.. A(l+fl+^j 2 ), y+S, bi, b^, b^; 


=(l + a+ 6 )^[«! B(y, a)]. 



-n, n+a+b+l, .... a^, o^; 

xV-i(l-x) 8 -i 3 Fs 

ux 

JO 1 

^ A(l+a+a, 2 ), , 62 , ...,f> 3 ; ^ 


dx 


(3.3) 


^«rT 


^Pe 


-n,n + a+b+l,y,ai,...,ai, -\ 

\ AH^n^h 0 ^ f, A "!=(‘+«+^)»/[«!- 8 (y.S)] 

L A( 1 +< 2 +o, 2 ), y+a, bi, b^, b^; | 


■« I -n,n+a+b+l,ai, ...,a^; 

xy-^(i+x)-y-\F, [ 

L A (1 +a+b, 2 ), bi, b.^, b^i 


uxl(l+x) I dx ( 3 . 4 ) 

J 

sff JT. ai=(l+a+b)l2, a2=(2+a+b)l2, a^^p, a^—bs, bi—i+a,b^=(T qT 

% ?ni%cr ^|>T? % f5i^ ?mT4T?r ^rr^srf Jr ^ 1 1 

3 TqT 4 -yq-|% a= 6 = 0 , a,= l/ 2 , a^=bi, a^^p, a^^b^, eft ( 3 . 3 ) mi ( 3 . 4 ) 

jxx^ % % f?r^ Jf ?rtrRt?r ^ 1 1 

I?ft ^4>R (2.1) ^ (2.4) eRi ^ ST’^etlr % f%?ltr %■ ^ ^Tf'Taif % 

^'TT ?ri^ffer ®1 5rR%er 53T^t4t, 517^^, STTf? % THTT^Tef ?F4fEr 

m I I 
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‘^io v^o ci«n qjTo iRrmT 

nftRt fsn^nn, sftsrgr 

[ srm— ffrrt 20, 1983 ] 

?IT^ 

5f?§cr STW Jf w^rf ^Tfgr ctstt ^T^cn: ^ ?n^sRr ^%Tq- 

^ ^m'Tqr # Tff 1 1 f^^5r ^5- ^ Tr^#5r^5T gr'^r ^ ntw qixwrrr 
^ f^iw ?5n3ff % ^ Jr 5rre 1 1 


Abstract 

On integral [transforms. By Y. S. Kumar Swamy and S. N. Mathur, Depart- 
ment of Mathematics, University of Jodhpur, Jodhpur. 

In this paper we establish some theorems related to Whittaker transform, Varma 
transform and Meijer transform. Several theorems given by Dinesh Chandrat^^, 
McLachlant^^ follow as special cases of our result. 

1 . 

Kp)=p\ {2xp)-^l^ W k,jy.xp) f{x) dx (1.1) 

J 0 

'15^'T 5rmr«' ^t?cr 


<l>ip)=p\ e-Pxfix) dx 
J 0 

# I f5r% swrfir^ 


(2xp)-'^iWjnj^yi (2xp)=e-P* 

^ ^TfrJT^TT % mcft 1 1 3r? ( 1 . 2 ) ¥7 Jr f^rr^r srr ^r^ar 


( 1 . 2 ) 


AP8 
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f JTK 5f«TT 


4>(p)^p[° e-mt iptr--^-Wk,m {Pt) Kt) dt (1.3) 

J 0 

anETfir^T % wrm | 

(4, p. 209) 
k 

(1.1) ^ <J>ip)^f(^) % ^ afftrer f^T STT^T | siff <f>(,p),f(x) I I 

(1.2) 4?r <f>(p)=fix) ^Tf(x) = f{p) % ^ 3ff%5T Ppirr STT I I. 

(1.3) =Ft <f>(p) =^Kt) z(T.h(t)^ 4>(p) %■ if 3ff4!-^ %irT !3rrar 1 1 

2. JT^ 

fi(p) I x-^Mx), 

fiiP) = fz{x) 
m 

5r«iT i’^“^+“/3(/’«)=fW; 

^ fi (-P) = j g S(s) >p(s, p) ds (2. 1 ) 

^ ^ (5,p) =lFx,„(^y 


(s 


" (— )'■ r*(A/M + r/M+l/4±m) 
r!(A/w+r/«+3/4-A:) 



f A/Mt-r/u+l/4±/M 
tA/w+r/i/+3/4-A: 



^ Pp 72(A/«±l/4±m)>0, J?(v+5/4±to)>0 ^«rT i?(ui + l)>0, sr^f sg (s=0 ( 5 «i). (g) 
^x’A (W-y") t t>tQ>o, R(p)>p(,>o % 1%^ cT«rr (2.1) srfti- 

^rrft 1 1 (a±P)=r(a+p) r(a-p) cr'rr 
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('a±b 'I fa+b,a-b"[ 

2F1 1 ; ^ 1 -2F1 1 ; JC ' 

U J U 


J 


^qq% 


^ ft 


cTSTT p^-^+’^‘Mp'‘)=gix) STTH | 1 


fiiP) -/s W 


^ \fi (P)=( (pIs") g(s) ds 

p Jo 

?rnw 5 T 3 rft?nTt I ?r«n w>l t 

fx{p)=p\[ (.2xpy^l^ Wk,>„ (2x/7) X- 1/2W dx 

(2.3) t (2.2) ^ fiip) iTH 5r%?®rff7cr 'n: 

j“ (exp)-!'" (2xp) {J“ frx,a (^/5“) f(5) ds 

= 5-^ p\\ (2xp)-!'" Wkm{2xp\ W^,u(x/s‘‘) rfxj ds 

= g(s) { pj" ^x,u ixjs") dx j dx 

=1'^ >A(^. P) ds 

>l!{s,p)=Wx,u ixls«) 


^fT 


(2.2) 


(2.3) 


(2.4) 


sitir f?re fttt I t qf?^ ^ swjt % ta- 1 1 


sttrr 2 . 

irf? 


?rsrT 


Aip) -I^x-i/a(x); Mp) tfsix) 
k, m "* 

P^-^^"f(P’^)=g(x), w^l. 
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f ^ Trm 


^ /i(/’)=f gis) >p{s,p) ds 

Ks,p)=^W^,^(x[s«) 

?rsTT srfw^n:^ % 1 ^ | i 

'Tf^?q-7rr % stjar 

/i(i>)=i)5" (pxr~^i^ Wk,^ (px)x-^Mx) dx 

=pj” e-m>‘ (px)"‘-v^ Wk,„ (px) {J ” Wx,u (xls«) g(s) ds]dx (2.5) 

=.f 0 l o Wk,m {px) PFx,„ (x/j“) rfx]<i^ 

= [ g{s)>Ks,p)dx 
J 0 

■ i>{s, P)=>Wxru (x/s"). 

sr%iT 3. 

/2\1/2 r 

fi(p)=^i^-J p\ P^) Kv{ px) Aix) dx 
f^ip) ■^^W5i’^“^’’““/3(p“) = g(x), W>1. 

^ flip) = ( g(^) p) ds 

J 0 

'f’(SyP)^Wx,u{xIs«) 

cr«n- srfiTO^ % srf^^ar sr^ i % ^^ttr | i 

flip) = (;)%j* (pxyio K„(px)f,ix) dx 
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“(n) ^ ^ KiiPx) { -^ j ^ ^■'’l 

= 5“ g(s) { p f*(~y' iPxy^^ K,ipx) fFx-u ixls«) dx]ds 
= J ^ g(s) >P{s, p) ds. 

^TiTRr^rfr SFT fHT ^|tR ar^TT tsr 1 1 
S^ 4. 

Iff? 

m^Kp) 

m 

;fr i{x, t) i j>-^{p) h[p)\2x . h{p) I ‘ Wk,m (2x h. (p)) (2-7) 

m y~ ^ 

- ( i{x, t) fix) dx ir ^^{p) 4 >{Kp)^ 

JO m 

^^' hU'\,h{p)p^ ?i?r?r 'p?r?r | ^ft ^ | \ R[h{p)'\'^Po>^\ x I 

?r«if >0.' A 

(2.6) Jr i> % ?«rR qr h{p) qr 

^.Kp)]=Kp) j" (2i h{j>))-^f*- Wk,„ (2f - h{p)) fit) dt (2-9) 

fit) * <^(/>). r i2tp)-'^>* Wk,„ i2tp) fit) dt 

RiP)>Po ^ ^ I 3T?r: (2.9) ?nTT?ft?r | q'fe [hip)]>Pt>0. (2.9) t 

?t!ff aflT 4>iip) % 55T t % qr ^ 

^lip) Wp) 

=^%iiP)HP)i'^x.hip))-^!*Wk,m'M *»;< )fix)dx (3.0) 

(2.7) ^ 

pj" i2tp)-^’^ Wk,„ i2tp) iix, t) dt 
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f TTR ?r«rr ^rm 


Kp)(2x . h(p))-^l‘^ Wk,„ (2x, hip)) (3.1) 

(3.0) t(3.i) ^ ’tt 

mp)]=p {“ (2tp)-^'^ Wk,„ {2tp) [J ” ^{x, t)m dx^^ dt (3.2) 

t)f{x) dx - 4>i(p) ^[h(p)] 

Jo m 

(3.2) Tf ^riTT^JT =PT ?PH'TrW?=r tss I I 

^i|tr 1. 

sr%4t ^ k=] 14 ?r«rr w=±i/4 ?fr qf ^ ^rq-T^t^r fr 

stTcft I #?rT fqj q^RT qqi | 

it)=m 

i{x, t)^UP) Kp) 

qt f i(x, t)f(x) dx=<f>y(p) (f,[h(p)] 

J 0 

Mp), Kp) p ^ I X % % 1 R\fi{j>)\'^p^>(yt x>(i qqr 

qT?qf^ 1 1 
gqsrJm 2. 
qlq 

crqr I(X, t ) ^ cf>^{p) h(p) e-^im (px)'«-W' Wi,,„ (px) 

^ „ i(x, t)f{x) d(x) MpWp)] 

JO K, m 

<l^i(p), Kp) P ^ qqq qi^rq I sfV?: x ^ 1 1 i?[A(j3)]>;>,>0. x qRqfqqr | 

qqr >0. 

i # | qF^mr ^'trtt qq? ?f 

??r ^ srigT ^ I 
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^ ^ (A, A) 

?r«n ’fto 

5TT?r?>t 

[ UTO— 9 , 1984 ] 

5r^ Fg c qqfr % 'rfw^r sjrr'T^t^'T | sfht ^ 

OT- ^stT JTfcT^sr % snrT^cr srra- f%3TT WT I I firs ^ 

srfiii 

3Tfe 

^(t) A=o(0 5iff-3iff t-^+0 

^ /W ^ ^ 9"?^ ^ftii'ii^ s if (A, a) ^ I 

Abstract 

(A, A) Summability of Fourier series. By Kalpana and P. D. Kathal, Depart- 
ment of Mathematics, Goverment Post Graduate College, Shahdol. 

The object of the present note is to generalize the result of Mishra by obtai 
ning his theorem under a less stringent condition . Actually we prove 
Theorem 
If 

,^j(f)=J ‘ ^(f) dt=0it) as t + ^0 

then the Fourier series of f(x) is summable (A, A) to the sum s at the point ;r. 

1 . ^ (/., Pn) ^ ^ ^ I I 


AP9 



178 


f O cfSTT 


— - 


oo 

’tht p„>o, I fif? i; p„ ^«rT sFT ^T’lft 


n-0 


p(r)=Ep„r’^ (1.1) 

% srfw^ROT 5^ fesfiTT 1 I I 3nTf?r «r wt Sa^ aifftR? ift»r>SHlf {S'n} arf spit 

-s % TW^riftq- (/, p„) 5P|t sttctt | irfe 


f^/n /•» 5„ 

( 1 - 2 ) 

E p„ r« 

«“0 

% t^i TT^r^riftircrT ^ ar^r f^sr # #• tP^rt^ 1 it^ sToft Ea„ artftr^ it>it- 

'R5ff {S„} % ari^q- ?rff?r ^fct Tfwr ^ ^ Tf^^r^T^ (a, a) ^ sneft | Rfe a>-i 

% M 


*Tf ^RT TTTW I 

(a) ^(l.l)^*rT(I.2)if.;s„ = ("+^)3r«l?^ 

.p(r)-(l-,)-»-.= r^(«+A) ^ ^ 

?ft Tf^^'lRTTT (J. p„), (A, A) ir THTHlcr ^ | I 

(b) JTf^^jrA=o# ^ftqfT^iRr (1.3) ttwiir 3tt^ H^rftJT?rT JrTrimt?r ^ 
^TT^ft I I 

2 . 

UPTT %/(0 n) TOfT ^r ##?IT ^TRT^gRViT | TT«n 2rr STT^ % TTI^T 3fTWf | I 
^TRT ftr f(t) %■ W^=W^ ^ uft f^TFff^g^ I 
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Ja®+ S (a„ cos nt-i-b„ sin nt) 
n=0 

*^(0=2 } 


(2.1) 


h{n,t)^ 


sin |(A-|- 1) 


tan~^ 


r sm t 
\ — r cos t) 


(l+r^— 2r cos /)tx+i )/2 



# {A, A) Ml ?rf5Mr ^^x ?f ofV ^ ^ ^ ^ ^ f^ M ^r fe a' jMt 

^ i%JTT I I 

sm A 


®(0=[ 1^(0| (/) 3iff-33ff i-^+O 

J 0 

f(x) ^ 'gfTirT X qx jftirw 5 % 1%^ (A, x) 1 1 

sRfa' f^Toft 5PT fiT«rT % 5i%ir ^ ^ % 3Rr»fcr sttr fir^rr 

% xfxm^ ^T 1 1 if % 

siitir 

^(0=j^ ^(0 (0^-3iff t-^+O (2.2) 


f(x) ^ -fftjR sfiift M| X cn; ^ (^, a) 1 1 

3. SITT^^ 

fif ffrr^f^fecT STT^^f ^ mw^T^TT fWt 
0<r<l % Mr 

^(«>0=o{^-j^-^Jr<l-r%f^ (3.1) 

(t*) =®|7l+i| ^>1— % M 
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f O Sfr^qJTT 5r«TT 

(a) ^ 0 ) -0 {,(13^} «'-' * « 

(b) -o{,y I>l-r%ftlt 

(3,1) sp) qrqq% (a) 


sin ] 

[(A-l)tan-i 1 


U — r cos tJ ^2\ 

1 (l+r^— 2r cos 1 


'^(l+r2-2r)‘’^+»72 

“ ((l-r) 5^+0 


(3.1) qf) (b) 


sin |(A+ 1) tan-’^ | 

^ r sin f 

+3 

1— r cos tJ 

(H-r2-2rcos 1 


— ..(X+H/J 

|(l-r)*+4r sm*ij 

<___J 

^ r t\ <X+i )/2 

[4r sin*|} 

vfX+l) 

Z TT 

(3.2) spt (a) 


d\ 

(A+1) tan-i 

1 

( r sin / ^ 

-31 

U —r cos tJ 

dt 1_ t 

(H-H~2r cos 



< 

1 d 

™l(^+')‘a”'‘(l-rcosl)+2} 


t dt 

(l+r*-2r cos J 


(3.2) 
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+ 



(H-r2-2r 2r cos ty>^+iw 



= Zi+Z2 ’PTRT 


(3. 1.2.1) 


3T^ 


t 

1 

cos j 

[(A-fl)tan-i 1 

( r sin / N 

'+if 

((A+-1) T (cos t — T) 11 

U— r cos tj 

1 (1-1-r*— 2r COS () "^23 

- 

(H-r*-2r cos t)<A+M/a 




(A4- 1) sin { (A+ 1) tan-i + 1} 

- 2(l+r2-2r cos 0<A+W* 

[r(l-r)A^ + (l-ryx+sj 


Z2 = 






(l+r2_2rcost)<x+«/2 


{(A+1~^+2[ 

(l-r)X+i ^2 
I 


Zi+Z,=0 


V(r=7j^* 

1 


t(l — r)X+2 


(3.2) sp) ^x( (b) 


r>(i— r) % (3-2.1) ^ ^ffr^rar % ^ir t 


z,= 


1 £_ 
1 dt 


sin 


{(>+-) 

(1 + r^— 2r cos f)(^+i)/2 
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f 0 ^'Ffr a'^TT #«£r?r 




J_ 

cos ■ 

(A^-l) tan'J' 

^ rsin? \ ?Wr(A + l)(cos<— /•) n 
( 1 - - r cos f/ 2 1 ( 1 +r^— 2r cos' t” 21 

t 

(l-hr^—2r cos 



(A+ l) sin |a+ 1) tan-' 

r sin f ) 

+11 

■ (2r sin /) 

1 

r 

U— /• cos i) 

^ (1 +r‘^”-2r cos /)<^+-)/2 



r(A4-l) (l-r) 


t{\-rr'^—2r cos ^’2r{I -f-r‘^-~2r cos 

1 


1 


+ 


2r cos 

^■^4 +^2 ( 3 . 2 ) # I I 



SID 


Z,=. 


{(A+1) 


tan- 


r sin t 
1 — r cos 


(l+r2-2r cos 


7)+l}. 


iJ 



Zi+Z2==^jj^).(3.2)(a)# ^q<T% ^ 


4. sfJrir ^Tq% 

stt ’?<» % (2.1) % 3rti%^ ift»r'Ti?rf {Sn} ^ si^sR' ftfiTT 

% SrJRT % CTTT 

=" 1 ”'^ ™ («+i)f *+ 0 ( 1 ) 

\ 

2 f * Mt) . , 

I srif 8>o ft*n: I ?nTT w ^rr^rr | % ( 2 . 2 ) | ^<8 % s„(a,X) 

5RT 3ff%?r % ?r*rT 

faT^RT%ar inTr 1 1 
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t„-s = A(l _,)X+i j® ^ I'n+Aj 


_2 

TT 


(l-O’^+i ( lj\^ f”J^)'’” fiff+0(l) 

j 0 t ^ fi^Q \ n j 


^ Jm^iy) F(y) % sfw ^ | 

=- (l-r)^+i ! 0 {■ (1-^r e/^4 ^<+0(1) 

=?(l_r')^+i(® M ' (l-r cos f)+2} 

' * (1 + r*— 2r cos f)(A+i);2 at+u{i) 


(l_r)X+ij® h{n, t) rfi+0(l) 


=|(l_,)X+i hin, t) d^+0(l) 

=^(l-r)>'+M/i+/j+0(l) qrprr (4.1) 

3}^ cTsn (3.1) (a), (3.2) (a) STjaRff (2.2) ^ 

^'nT>r ^ 'R 


/i= j]"" m ■ dt 

_[«.(,) , ^)j- - j’-'*.(,) . /,(„, ,)} a, 

= [»(') ■ » ( i(nV>)]r-fT ■ “(ici^O ■" 

““ (xrrTJsa )+“ ( (i_r)x+' ) {, * 


((l_r)»i) 


(4.2) 
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f O ar«TT 

5P!rT(3.1)(b), (3.2)(b) ariq^r^ff 'tfe?'T?[T (2.2) qrr 

^q#fr tt 

/,= p 0(t) . ’iijJ)- dt 
J 1-r ^ 

= [^i(0 ■ J [ f • * 

= [o(0 • 0 (7(l':TF0Ji-r‘''L' r 

= (4.3) 

qfwjff ^ (4.1), (4.2), (4.3) % trqj^ ^ TT 

X 

r-_j=iO(l) /-.»l 

f5r?r^ sr^ # ^'rq-Frr 1 1 

5. 

sfcw «r“fr ^«n ^Tx^x ^g,ortq>f % srgsPir % |1 TfiwTir 

5rr | f^?r firm % 3 a'5TT 4 qrr sqrq^q^’cw fr qrTtqTi^®^ i 

^5T5RfT-5rTqfr 

fq^qflrgr^ % *rF>r5r fq'tTFr % sisir^ 51° qVo w^rf % | 

w ^ tuTRV 1 151% 5fV sik Trpf^k fqjqr i 

f^qr 

1. €to, Proc. Roy. Soc. Edinburgh, 1957, 64, 342-348. 

2. ^#T, Proc. Camb. Phil. Soc. 1957, 53, 319-322. 

3. ftr^TT, qVo, Math Student, 1972, 40A, 331-339. 

4. f o ?fto. Theory of Function, »nwq^t 1939. 
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qo %o Hsn wVo 
T^TTO?! f^m, fg53tf^T5ni, f^HfraR 

[ sTTca-— 3TTr??r 23, 1984 ] 

mm 

(CAT) 5RT ^Tf^cfFT fr?^'Tf5r % armt^T^oi ^ arsim 

srrft^ JTTSJT3T Jr ferr ^^rr i arf^rfip^'T CAT OH" % ii% spw 4fffe 

^ I I 


Abstract 

Kinetics and mechanism of the oxidation of diacetone alcohol by chloramine-T 
in aqueous alkaline medium. By M. B. Singh A. K. Samant and B. Singh, Depart- 
ment of Chemistry, University of Allahabad, Allahabad. 

The kinetics of the oxidation of diacetone alochol by chloramine-T (CAT) has 
been studied in alkaline medium. The reaction is first order in each alcohol, CAT 
and OH", Ionic strength of the medium and addition of p-tolueneslfonamide have no 
effect while methanol addition has a positive effect on the reaction rate. A suitable 
mechanism in conformity with the above observations has been proposed. 

grftzTir )V-^wtfr-4 P-CH 3 C 6 H 4 SO 2 NCI Na.3H20 ^ 

?rrrrri=iratrr (CAT) 1 1 arr^rfl^-Jt srPtrfarjnaff Tt farTT 

m ftftr % 1 1 14 4Tsim ^ 

CAT % 5KT g-4T 3n?€T5fTfq5T ^ 4fcr# TT 

fejTTr^ftr ^ ^ =1% I I tr'Tw ^ ^ ^f4fTi?r % 

STR^ftTTvr Tt TT SfSUUT SHF^rT 441 | I 
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g«rT f%f 


sr^fB ^ i (?to ^o tT=?otr^o stko) 

^T 5nft>r f^T srfsr^ % |t f^irT i p-ct5#t ?r?#TT^TTf ^ ^T=ir 

(^»r^) % arra ft;irr mr i CAT foir# «it sflrT ^T?fr t ?f?T| ^jh ^titt i 

?riRer 5En^f^ sreirq-^r 35° qT i 

CAT-^I^[5fts>r % fqpqsr srfqTcr %^v?: qq>TT % qiflq fw i 

af^sp ^ ^ ^ CAT qft tti^tt qrr qfq;»nq?r q^ri i srsq^’ff ^ qm =q?rT 
fe % qcp ift^ ?r CAT % ifT^ q>T fq^^rr srgti^ ?rift- 

qrq:' 3 T q?! 55^ ?r^ftq 5 :q:tT ( 1 ) % ^ ^ farr i arf^^ g?qT? qrt^TT q^'iff srt q?t 

OH 

(CH3)2-C-CH2-CO-CH3+2CH8CeH4S02N . NaCl+HaO 

OH 

1 

-^CH 3)2 . C-CO-CO-CH3+2NaCl+2CH3Ce H^SO^NH^ (1) 

qf^wr rrqr 1%%^fTT 

CAT ST^ srmflqiT^ arsninT nq^C^CA ^«rr |T5fTWT^^ 

srmf q?t ^arr??^ % qq? q^r^r t f^qr qm 1 [OH-] q^ qq?5 z ^ qrqr srcqfErqr §1% 

qq; log [CAT] 5T«rT qqq % qsq aft qiT % tfeqr % aft qf qqr^t tfqi [CAT] qx 

qq ^ qqq qftft ^ arTfiTcTT qrf arrqt 1 1 qi^qtftq q^qft^ar WTrScrr qs^ % sqiq qafttqtq 
tr if qqq qftfe % w( ffq^tqr (kj qqFf ^ qr^qtJtq ^qft|5r % % qrq q| 1 

z qq qqq qitfe qft anfsRrr ^ log^ qqr log (m^z) qic # ^qs' | 1 
srar qq qrq l.OO % ^ arrar | (f%q 2A) 1 

qqq qftfq q?T zx ftsRtqr irirqrar fqarr^ % qqif^ I^t (?rR«ft 2) 1 log ki %■ 
fqqs l/D % 3rT%qr % trqr qtar aro ftqt | ftrqqq qrai qyqrfqqi | 1 

NaClOi fqarqq (qR'jft 2) qqr p-£t?^ q^qftqrqRq (TSA) (qRaft 1) % qrai% 
^ qrsqq # arrqfqqr qpsrqr if qfe ^ |fqqq?T qqrq zz qx: qqoq | 1 q^q qpcqqq ^ 
arfqf^ qt if ^5ipq^ qqrq qfi (^rn^qt 2) 1 qf^w 3;qf, qfsfiq<q ijjq^rqt qqr an^q 
5 ^qT% qrq qnm: 9.7 k cal/mole, —38.86 e.u qqr 5.66x 10* 1* mol"* sec-^ «f I 

qifqqtqtq qq arrqqTqr^q ?TR STTT qcqfer ^tqr | fqq% qf ^^qc? g;fqq 

^ I ftr qafttqtq-£t % anqqtqJTW if FTiaftq aqqq fq%r I I 



amine- 
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r?Tf , ?rsTT F?rf 

HTTofV 1 


arPTflpirT ^ st^ (^tr 35°) 


103 [CAT 
M 

10^ [Diacetone 

alcohol] 

M 

10 [OH-] 

M 

k,= 

10* kj 

min ' 

ki 

” [Substrate] 
l.mole”^ 
min”^ 

’“"'--[HSOHT 

l.mole-^ 

min“^ 

1.00 

4.00 

2.00 

1.17 



2.00 

4.00 

2.00 

1.19 

0.30 

5.95 

2.05 

4.00 

2.00 

1.18 

— 

— 

4.00 

4.00 

2.00 

1.20 

— 


5.00 

4.00 

2.00 

1.19 

— 

— 

2.00 

2.00 

2-00 

0.58 

0.29 

— 

2.00 

3.00 

2.00 

0.82 

0.27 

— 

2.00 

5.00 

2.00 

1.36 

0.27 



2.00 

6.00 

2.00 

1.51 

0.25 

— 

2.00 

7.00 

2.00 

1.68 

0.24 

— 

2.00 

8.00 

2.00 

2.16 

0.27 

— 

2.00 

10.00 

2.00 

2.48 

0.25 


2.00 

4.00 

1.25 

0.76 

— 

6.08 

2.00 

4.00 

1.67 

0.94 

— 

5.63 

2.00 

4.00 

2.50 

1.43 

— 

5.72 

2.00 

4.00 

3.00 

1.69 

— 

5.63 

2.00 

4.00 

4.00 

2.08 

— 

5.20 

2.00 

4.00 

2.00 

1.20" 

— 

— 

2.00 

4.00 

2.00 

1.21i 

— 


2.00 

4.00 

2.00 

1.18“' 

— 

— 


[P— toluene Sulphonamide]= 

a (1.00 X- 

-*10M), b (2.00 

X-310M] 


?r«rrc(4.00 x-«01M) 
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mrofr 2 

3rf«T%HT '?T TT cTT'T sTT^TTr (f*) ^ 

[CAT]=2.00 X 10-3M [Diacetone alchol]=4.00 x 10--M; [OH-]=2.00 x 10' ’M 


°c 

M 

%(v/v) 

lO^ki 

min-i 

35 

0.20 

— 

1.18 

35 

0.30 

— 

1.20 

35 

0.40 

— 

1.23 

35 

0.50 

— 

1.19 

35 

0.60 

— 

1.20 

35 

0.50 

5 

1.12 

35 

0.50 

10 

1.02 

35 

0.50 

15 

0.93 

35 

0.50 

20 

0.78 

35 

0.50 

25 

0.71 

30 

0.50 

— 

0.90 

40 

0.50 

— 

1.55 

45 

0.50 

— 

1.81 

*?ftfeTir % amnfV ?r% srinf^^r |f i 


'sr^ftiT JEiTftJT if fin^f?rfeer Msr % ^r^anr^rft^r ft^ 




190 ?rT»n=cr cr^nr f?rf 

^^TTirq' ^ arfsr^q-T 1 1 ar^ q-f? sirq^T (Clo~) ;|V arf^rf^irr 

qr^ ^'Mtsr | ?fr : 

ifTq; aTRVT 5 TTT q?t ?rtf^r ^ 

# qrrf ?PFvrmT q-^f | ar^rqqr CAT' qrr CAT ^ STT^q^Rqr ^ ^ q# 

Tf ^ I I 

qf? p-^T5^ (CAT') 3rfvflFqTq>T'^t ft ?ft ffTT^qf^fw^" flPTT- 

f^sr f?r?it art ?rq^ 5 ft I 

ki 


S+OH-:?± SOH" 

k-x 

(i) qtq 

Kg 

CAT+H2O CAT'+NaOH 
k_2 

(ii) qtq 

ks 

CAT'+SOH- X (qrsqftrq?) 

(iii) 

kx 

x+CAT -> ^qrq 

(iv) cftq 


3 Rr [CAT'] cfsiTT [SOH“] ^ ^mqt-arq^^TT qfr sq-^^ ?rqT qrf qj^Tqr % fqr 
k_i>k3[CAT'] ^«n k_2[NaOH]>k4[Xl, fTFqrfkrfecr <K. ft-iPT STTH ^?rT | 

d rp .TI Wa [CAT] [S] [HaO] ,4. 

L^A 1 J - A:_ik_3+kik3 [S] ^ ’ 

w fqsiJT ^ f arTqrrr q?t fq")TT?rT ^(^q' ^“tft q?t snqt | qt fqi^ 
qq-tqicqq^ fTft^nff % fbr^ | arcr^q CAT' q?fttqtqT q?t sTTqqtspRq? ^frqtq qff ft 
qq^ft I 3 rt: qf fq’s^q fqq:qr?rT | Pf ?qq q^t^ftq-^t ft sifqfqrqT qr-^ qy^ ^qt^q | aft 
q^?: fqgkqi qq ^ fqrfqrqi srqyqq % ^q ay^qifiFqr | 1 arqir^ f^qf^rfw qqt Jf 
fqrqr ^qt 

S+OH- ^ SOH- (V) ?ftq 

k-i 

ks 

SOH"+CAT -> X (qrsqfqqr) (vi) qpq 

k, 

X4-CAT ^Tfq 


(vii) qtq 
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[SOH~] ^rsTT [X] Jr ?«rrJTt ^ fr^rr irf ^f?e>T5TT tk 

l£_i>k5[CAT], fJrrsrf^fegr f^rq-tr snu ftm | i 

QX K— 2 

5r|T S 51 ^ 55151 I I 555fB 5T f55ir (5) ^ 5?ft?:5t5-5t 5T^^T5T5 

55T ffffT55T^ 3TT55 ^5 a'lnlf % 5rf5 555 ^ 3nf«r5T W STTjfe fT^ I 1 

5T555 ^ f555 5fsF5W 5T55ff % ^ | I 

M?I 

1. 5 lro ^fSTT pr5, tTo, J. Chem. Soc., 1975, (B), 549- 

2. 55rrr5, 5[5o >fto, 51T5T5, ^5° 5 to 55T 5515, ^o, J. Chem. Soc., 1971, (B), 
1712. 

3. f?lTt5, q; 5 o >fto, 5%^, 355° 55T 315515, trtro ^o, z. Naturforsch, 1972, 27b, 
1161. 

4. 515555515 , 551 f55i55155, 51°, Aust. J. Chem., 1976, 29, 1449. 

5. 515f, its 5 o q^o %o 5151 5?15T5, 51°, Monatsh. Chem., 1978, 1 , 

6 . smra", 1^50 5 I 0 551 591 TI 5 , q?ro 5 I 0 , J. Chem. Soc., 1973, 762. 

7 . 5 fr^ 5 wri, 551 515f, 1^50 1 T 50 %o, Aust. J. Chem., 1974, 27, 1203. 

Inbian J. Chem., 1976, 14(A), 808. 

8. f5K, iTo, qo %o 551 5SP55, 1^5° 5 ( 0 , Monatsh Chem., 1975, 13, 106. 

9. 5^5'51, 51155, 1(0 ^o 551 515f 1^0 1^0 ^o, Int. J. Chem. 

Kinetics, 1979, 11,261. 

10. 5155, 1 ( 5 ° ^O, 515f, t( 5 o i^o %o 551 5flt5^, ^o i?5o, J.Indian Chem. 
Soc.,’ 1980, LVn, 693. 

11. %5i:, %<> 551 tf55r, iTcpo. z. Phys. Chem., 1968, 238, 353. 

12. i5|, ^o, 51551, qo %o 551 55t5l, ^o 1 ( 50 , Tetrahedran, 1982, 38, 
2591. 

13. qilinr, i^o, spot Tests in Organic Analysis, ir?5f55T, ^1^, 1966, 325. 

14. 5t5%5, STRo 551 ^5, %o, Apoth. Ztg', 1929, 44, 989. 
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fm % 3TTf^=wr(vin) 

^ f5P5rTf^fsT 

q»To 3Tl?5f f?TTT, t^o ^T^ffT cT«TT ^PRIH 

f^q, fHT^TstT? fm^rar? 

[ srm— 20, 1984 ] 

?rTTT^ 

^ fifr srrr^iTqq' ^ Jr % 

t ^ I 5nfk (CAT) skt % sn^raW^iw ^ 

3TS3Tirq 'TT^q' f%fq'?r crTTf trc Iw nirr i sF?r>tift?T-€r ct?tt anf^^rinr (VIII) ?>Tlf ^ % srfh' 

srf^ferT 5 ;t stw qjtft qn’ 'rm q^rr 3 r% ?tk ct^t wztq ^ srfq 'tkt qqr i 

fqfq?r STT sr^f ^ qwqr ^ qf i arf^grr ^q-rq i , 2-qT^‘)|Eqiq^Tf ^ftq % ^q q qf^iqi 
qqr i 


Abstract 

Mechanism of osmium(VIII) catalysed oxidation of cycloheptanone by alka- 
line chloramine-T. By M. B. Singh, Adarsh Kumar, B. B. L. Saxena and Bharat 
Singh, Chemistry Laboratories, University of Allahabad, Allahabad. 

The kinetics of OSO 4 catalysed oxidation of cycloheptanone by alkaline- 
chloramine T (CAT) were studied at five temperatures to see how osmium tetroxide 
participates as a catalyst in the oxidation of cyclic ketone. The oxidation follows 
complex kinetics. Reaction rate is first order with respect to both chloramine-T and 
Os (Vni) and the order with respect to alkali and ketone were found to be frac- 
onal, being — 0.85 and 0.35 respectively. Various rate parameters have been 
calculated. 1, 2- cycloheptanedion identified as the end product. The rate law ex- 
pression has been obtained in conformity with the above observations as 

- ^ rrATl-^k [CAT] [OsQJ [Ketone] 0.35 (nearly) 
dt ^ ^ [NaOHj^*®^ (nearly) 


APll 
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9 ^ 54 ! % 3TT^^^®r "Pt ^ ?r*«i4 ^r srs^^"!! srijr f 
% ^ ^ srrf^iTJTiT (VIII) ^ t i-m sTTrot^r^'P tt^tt | 

^ 5 fttjft 5 T-€t sr^T snwf^PK^i' I I srr^gt^K^ ft ?r^ | 

fsPT^ft % Tt.!^ T^ I ^TfcrT^T ^rtst^ff % Jr ^^fft^ft^r- 

st ^ir aTRpifft^TT^ ^Tt^ft^r 'rra'T 1 sr?5^ ^ ^ixt^' ^rs^ir ^ ^^fttjft^-^ sttt 

^rf4!Hl | ' ^ T4 ^ q- % sTTwl^ ^ nfe^t TC % ama- ^ srsaiH f?ar sit TfT 1 1 

smtiTTc’T^ 

f^fttifta-Jt (^o a4i) ^ft ^iTsft aJrfacr ^crsff ^ aaf fwr aar 1 agtP ?rT^^5ft|*=j!Tta 
tf^T TTo isfto 4iT ar I TT^ f4T=a?ff cT^T % 1%^ srr^TfwfT SfcT t 

srrar aar i srftrffiiTr # safer arsrfsrrsj asfrtata-€t =Ft ar^r Jr arrat^firRr sttt arseasT fafsr 
^ ?ner ^ af r“3 i 

4?# Jf aata f^a a^ fsraJf asfttata-st aar ar^asft-l'Sata fafaw sriaraf ^t 
O.OiMNaOH aar 3 .145x10”«MOsO 4 ^ aaf^afa Jr 55° ar: 48 aa stfafa ft^ 
ferr aar i afrarat Jr af fJnsara faajsrr ft? 1 ata aT?asft|^t:ata % faJ" 2 atsr aattata- 
€t a?r ara?aa?ar | aik la^ STa am? «eaia i, 2-ai?3ria | fsiaaft qfrsffT 
aiTTaft:^ faftr % ^ af^^oi i 


afTailfl ?I«rT 

snaatarra afa^ a?T asaaa 3rftiaiaa>t at 3r?ra ar^sarsf! aa: ariftaaa (VIII) aar 
NaOH ^ ftar arar spr aaftafa t a^aa ftjar aar (arawt 1 ) i 

ar^atf'tata 4a snaataaca %aa errata arsaa *r ft aaaa ftar | ft ??5 
ftaa: srraat aFaar ar ^aa aft araftaa? aT^aar t afs a arafraa? aara ^r srraT | 
(araat 2) i 

Os (VIII) aft arar aftafaa 4?a% aa anaataraa aft aa aeSa^ aft aFsai a sea^r 
aargarat arat aat: (araat 3) j 

fafaar asarafaa? araat % ara ^ aa?R ara fa : af^aaraa aft 3;at (aE:;^:), 
13.6 f#afo/ata, srrafa gaa? (A) l.43xl0»s-^ aft?aa;aa aft ?3?aTat (aS:^^:) —17.9 
e. s. u. aar aft?aa?aw ^ fa? sa? (aG^) 18.61 ft?#/ata i 

aafttata-at (TsN . NaCl) sr^ Ts=(CH3C6H4SOa) grar ar^aatf^ata (S) a 
3 nafaft;aw % faJ" fapafafaa aa fara snar 1 1 
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ki 

TsN . NaCl+H^O TsN . HCl+NaOH, (3) 

k_i 


^2 

TsN.HCl + OsOi (X) ^ (4) 

ks 

(X)+S 3Tf«T%m ^ (5) 

gfSTT Jrf«IW % STlf^WT ferWT^ SRT 
^iptir TTEq'^^ (X) ^T ftwfw fen w 1 1 

^ sr^fef fen sr^rr | 


dt 


[Chloramine-T]=ki [TsN.NaCl] [HP]— k-i [TsN.HCl] 


[NaOH] 

5511 'TT 

[TsN . HCl]=Hg?n^^.S?! 

'• •' k_i[NaOH]+k 2 [OsOJ 

(6) t (7) ^ [TsN.HCl] ^ JTH 'TT ^ fern ^T^rl^nr fejRrg; ^ i 


( 6 ) 

(7) 

( 8 ) 


l'% k.tLNaOHl^kjPsOj sr^fl^rmr^ % sncunr t aRP^ ^ fem (8) 

snRTT ft ^T%’Tr 


[Chloramiue-T]: 


kika [TsN . NaCl] [HaO] [OsO*] 
" k_i [NaOH] 


(9) 




k [CAT] [OSO 4 ] 
[NaOH] 

y,Jhh [H.p] 


( 10 ) 


^ f^Jnr ^nft^Tn % ^frfe^^fe | % n«rr srrfmir fer- 

^ x«nT I fe^ OH“ sniT^r ?r«iT arr^TJHr ?r5?f h: t ^ spnn: —1 

cTSTT 0 1 1 srcftT^ qf | fe T? ( 5) t fem qenrqq qfr ^[#q- # 5rp- srfe- 

fenqrd jr^nfir t’C ferr^rsp qjtft n n)f t ^ sqreqr ^ ^ ?rqRf) 1 1 
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^T^TT f?rf 

W sr^K ffr^^r | sttt sstt^it msinT Jf ^rT'^w^t^iSvft^r 

% OsO* sTR^ff^T^ % f^srfTiT tr^r # arTf^wzR g'R N-^?r>^- 

% irsir | ^ft gis: Jf 3Tq’=5rfJT^ ?rs??3: ^ 

^ ?rT«r srf^fliRT 1 1 

?nT^'t 1 

?T T?: 3rf«RnT^ ?rT?5rrT ^t st^r 

[NaOH]=O.OM, [Os (VIII)]=3.145x 10-« M, 


10® [Chloramine— ‘Tl 
M 

10* [Cycloheptanone] 
M 

kiXlO® 

40-0 

sec“^ 

45“C 

0.6 

1.0 

16.2 

22.7 

0.8 

1.0 

16.2 

22.7 

1.0 

1.0 

16.1 

22.3 

1.2 

1.0 

15.9 

22.5 

1.6 

1.0 

15.8 

22.2 

1.0 

0.6 

14.5 

22.1 

1.0 

0.8 

15.5 

22.1 

1.0 

1.2 

" 17.5 

22.8 

1.0 

1.6 

' 17,8 

23.0 

1.0 

2-0 

18.2 

24.0 


2 

srftrfeTT ^ NaOH ^tt 

[Cycloheptanone]=0.01 M, [Os (Vin)]=3.145x lO-^ M 
[Chloramine-T]=l X 10"® M 


10® [NaOH] 

M 

k'lXlO® 

40°C 

sec-’^ 

45“C 

8 


25.50 

10 

16.10 

22.30 

14 

12.40 

18.20 

20 

9.80 

14.00 

30 

7.86 

11.40 



^ fe^TT-f^fsT 
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3 


stWott ^ TT snfeiiw (VIII) ^TFS’OT ^ 

[NaOH]=0.01 M, [Cliyloranime-T]=l X 10“® M 
[Cycloheptanone]=0.10 M 


10« [OsO,] 

M 

k'l X 10-« 

40°C 

sec“i 

45°C 

1.887 

11.2 

14.5 

2.516 

13.8 

18.5 

3.145 

16.1 

22.3 

3.774 

18.8 

25.0 

3.032 

24.0 

32.8 
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3TW %o TT5\i 

[ 5rTO— 17, 1982 ] 

irw 3!i ?r«rT ^ 

’TR ;|, fsr^rif WkRT SKI ^ ^ qfWTT %^X fqffr'SH: ^ STTB 

1 1 

Abstract 

An integral involving iiT-fonction-III. By Arjun K. Rathie, Department of 
Mathematics, Raj Rishi P. G. College, Alwar. 

The object of this paper is to evaluate an integral involving hypergeometric 
function and the JT-function which includes as its particular cases several results given 
by KallaP**]. 

1 . JT^cimT 

fKT 5 RffR 7 f-qi 5 R- qft jrtt % 5 r«fT tRfw 1 w 

qrT%Tr 


-_,m, nf l{aj,ej)p'\ . 

H z I =( 27 r 0 -i e (s) Z’f ds 

P.7L Hbj,fj)gJ 


^ frgr qR f^rqr rit l sRfR ^ | 

?r«n STR^ ^ srqrn: ?ftflR | | ^ 
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3Ti5<ir %-o 


m n q p 

e (i)= n r(bj-fjs) n r{i - a,+e/5)/ n ro—bj+fjs) nr(aj-ejs) 

j-1 j=»l J=jn+l j^n+i 

( 1 . 2 ) 

% f?rs feJTT I ( 1-1) ^ srf^rm'd' 

<f>>0 ?r«)T iarg z|<i<^7r, 5r|f 

cl>= E ej- E e;-\-Efj- E fj (1-3) 

;-l >„+l j~i j-m+1 


2. stpt TPc'jrm 

^JT ffir?rl%fecf 'TftWTJT ftrS 1 TfriH^T ST^cT | I 
?5rR ^ I 

£ ;,P-. (I -,)•-* loK+b <1 -x)]^-» ,F, [«, ft y; J 


m r(a) ^ 

a(‘b‘^ r(p+(T) 3^* 


[a,P,P,y,p-\-a-,y] 


( 2 . 1 ) 


3rff Re{p)>0, jRe{a)>0, i?e(y-o-j8;>0, arg (l--j)J<7r, a cfsiT b STi’ir 3?=^^ |, sr)?; 
[ax+b{l -x)], 0<x^l ^?ir I I 


(2.l)^'tf?rs SFCT % frfq-^rfircftir 'h^r ^'jft % ¥7 t sto ferr 

|; a'^rr §;■ aR | sft [0,i] ^ % tTcp^rrrijf 

3Tf«r?R:^ % tsr |; ?rR qfT’irR [5, p-450 (i)] ^ ?r|RgT % ?riTR?r ^pt Rff fiR 

feiTT ^rrarr | sft^ ^TPinff ^ iftJr ^ | (2. l ) sriffr t i 

(2.1) ??rR 


(i) y~>x # cfr 


‘ xP-i (l-l)'^-i [ax+biy-xyi-P-^ jFj 


a, i3; y. 


ax 


ax+b{l 


-^)1 


dx 


m ^(^) 

r{p+a) aPb” ® 


P 2 I o-, P,p; y.p+o-; i] 


( 2 . 2 ) 
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Reip)>0, Re(cr)>0, Re{y-a-)>0, srftir |?t«lT55T5i^[ax+*(l-x)], 

srff o<;c<i ?i|t 1 1 

(ii) fir (2.1) t p=y # at ^ 5iTrf ^ Tft'Jinrra strt Ct^tt 1 1 

(iii) Jif? i^T (2.2) t a=^-p f at pTwr^fea' ft^rar 1 1 

[.»+i.a-»)ro.F, 

rip)r(y)r(^-p)r(y-a- p) 

aP b^-' r{P)l\y—p)l\y—a) '' ‘ ^ 

Re(p)>0, Re(p—p)>0, i?e(y - a— j3)>0, a a«IT ^ sr^tir araa" | sfY?: szfoi^ [ax+b 
(1-x)], ^ 0<x<l I I 

W sT'ra t farafaf^a aaraa m ftrea fiwsaTta^a 'E?ia a«iT H-'mn fa%r | 
ara aia faar aai | : 


0 


^ ax + Z)(r-x)l 


^ 1-4'”’” f, (cix)^ [^(.1-^)F 
3 L [ax+Z)(,l-x;]'^-'>‘ 


K«J. ej)p t 

f dx 

^(Pj^fj)q J 


(2.4) 


=a-Pb-'^ 


Z (P-)t Ui)r y 

(y)r !r 


m, n-y2 f j (i-o-, p.), {l-p-r. A), l(aj, ej)^l 

H 1^1 . i 

— 2 ,^f+l 1 ^ \l(bj,Jj)q, (^\. — P—a—r,\-\rP-) j 

STff A>0, p>Q, i?e(y— a-j8)>0, Re[p-\X{bjlfj)'\>Q), Re{cr^ p{bjlfj)\>0,j^l, ...«; 
larg (l-y)l<jr, jarg z\<i<j>7T, ^>0, 'ait ^ a|r | tai fa (l.3)a, a a«TT sraa araa | 
aar [ax+bii'-x)], o<x<i aja a|t | 1 

aaifa 

(2.4) at fas art % ft# (2.4) a aia w ^ l srar aafaa f, (2.4) % 
aaraa Jf (i.i) % irf^-arafa aaraa % aaf a /i-aaa ar ara xaa aaraaa % aa 

^ aaat | at ?a a fa%r aaraaf at qra afaara % ana |, aftara (2.1) 
airaai % ararfca aaraa ar ara ara a'^^ | at |Jf ara | 


AP 12 
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sr^ %o Tret 


/=(27Ti)-i\ e(s. 


2^ 0— 1}~I‘'S. 


r(p+xs) r(cr+ijis ) 
^(p+a+^s+p■s) 


X [o, i3, P+Xs; p p+cr+Xs+p,s; y] ds (2.5) 

3r^ 8F2 ^ sf t»ft % ^ if I, «itt t ?R5ftspT'n- % "rntg; 5f«rT 

% aR I aftr ( 1 . 1 ) % ?rT«T RTW I eft ^ qf^tHTR- ( 2 . 4 ) 

^ ^ 1 1 

3. ?3nTO 

1. Vifk (2.4) ^A=;.= l,ej= 1,7=1 p; fj=hj-=h ...,q ^ 

f^^ra- G-'m^ % ?nT5r ?nmR irm | 1 

2. Irf? ^ (2.4) t 7;-^!, a=y W eft nti % ?TT5ftqiTW % ^ sPe^T 4>T 

ifTOIRt*! STTfr ^ I I 


3. 3lf5 ^ (2.4) if a=0 eft «ftf % ^R^ft^JT^ % ^ ^ ^JRTT W>T STR qfTnrR^^^ 
JlTfr ^leTT t 1 

??ft SRiR % ^TTT^ ^Rm>^ % 5rTer eRT ststR Tfr^TT^T Rfl f^P^ ^fr | I 

1. ^m*TT, 1^0 %0, Comp. Math., 1963, 15, 239-341. 

2. qiTW, 5Efto, Trans. Amer. Math. Soc., 1961, 98, 295-429. 

3. +<!^i, i^^To 5f?rr ^ Univ. Nac. Tucuman, 1973, 23A, 83-87. 

4. irg-o i^o g«r7 ?ft^, tto trg-o t^TTo, Univ. Nac. Tucuman, 1972, 
22A, 165-170. 

5. ^RPf, CT^o ,fep*t gf^o INo3J5?o, 1966, 10, 79-83. 
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■o 

^ smm 

%o ar^TfT, q?ro ?f«TT %o 

THTER 

[ srrfT— ^ 20, 1984 ] 

^ I % fir«rir ^ f^^nr ^ strt 5g;4 

sr^m t 3rf sHTm ^ ^ ^ ^pt 5 ^ ^ ^srmr | ^rf^ ^[fk^ ftr^m ^ 

^rFS"^! ^ ^ ^ ^STT^ I I ^ SRTO Jf T% ^ ^ 

% ^w[^: fkm ^ firftrer %s |3rr \ 

Abstract 

Effect of mineral solution on photolytic splitting of water by Jeewanu. By 
K. Bahadur, S. Ranganayaki and S. J. Singh, Chemistry Department, Allahabad, 
University, Allahabad. 

It has been observed that particles are formed in sterilised aqueous mixtures 

containing ammonium molybdate, di-ammonium hydrogen phosphate, biological 
minerals and formaldehyde in the ratio of 1 : 2 ^ 1 : 1 respectively on exposure to 

sunlight for 24 hours and on completion of exposure period these particles were 
filtered and dried. 

It has been further observed that these dried particles and water mixture 
have the ability of water splitting on exposure to sunlight and liberate gases. The 
gas liberation was studied by bubble counting. The gas bubbles were of about 
1mm. diameter. 

It was further observed that addition of mineral solution to the mixture contain 
ing Jeewanu and water enhances the water splitting property of Jeewanu on exposure 
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to sunlight but on increasing the concentration of mineral solution it decreases water 
splitting. A specific ratio of Jeewanu-water-mineral solution mixture is the best 
medium for the splitting of water on exposure to sunlight. 

srwrf^riff % srfiRR 1 1 

jmRft 3r5r?r f^?fV w'tfrftR, 'F^s-if^Rr ^T^fT^fFr % 5 :rt ar^- 

3rwTf^ 50% TT ^ w:x 1 1 w 

OT 5ft^P5 ^ ^'rifOT siciRr 5rutrr?TT5rT if ftrrrr at 1 1 ^frfejR 

iff%H: UT % 45rr ^RrfTiTFnT ^r^srirg- 0 ^ 1 " ^ 

^ ?0FcrT | i^'i 

5fffr%5r I far?! cT«tT ar^RfiT^ T^Rf % Sf^ffrr frr«T'JT % sr^m- 

^ftr % %5%f%5T ff^iTT 50 ?r^gT 1 1 gfe, 5 <jr cr^o ^tr'^rV ^fiRor % 

5rr% %T^Traff ^ fofRd' | aff^ srrRf?:^ ¥T=Rn 

sTRR arfer frof % 3rT5r^^ % %?r% (^ffr^Tsft) % tRTirf%^ f ^ g^rq- 

I ii»i ^ ^ if oT^55?oT ^ TTR 1 3ffT m |f 3r%^ ^ofof arr^ ^ or 05 ^ 
^cpf ^ R% ^T% I 1 *^®^ ^fRig OR 5 r % if sr^miRofo^ ^^r ?rooot5t[*'’^ 

STRO^ RI 500t I I fR fO% 'R^Rf^?ro ^?ff O%0OT OfOR ^'V | I ^ 

sffRtg % oR^5r%o %ot ofererr oif 1 1 RR?fro[i»i% I 5fRT’g %fofeofo 
qfoaffo if 3rq1%o 5;-?% % f%% 5ro- % oIcto r RRfo ^r | i of ^ oot | 
ofRgaff % ^ iROir if arjoRoo 5m Troro * 1 % stoot arr soof |[io] 1 of ^"f 
OR OR I ar^ORoo % 0^0 5fVoT^ 5ofo5r foaroo r arfsTR ro ^qofo if f affo 
oR5r ^of Rf oooT Ro ftof I % 5r5T 31^ Rt fo^f^o RT oR% I ofo ^0 ’ofoo 
foooo o %offoR Rar t| of aro’ % fo^^’RO % arfgr^ %f ooof 1 

w % aoSTR RC ORTOOrOTOfo^ fofer % ORT of ^00 OOOOTaff ojt 

(farrf aftooj |) off^R oar % ooTTOoroTofo^ fo^''oo % far% f^or oot i 

srsftorcTi^ 

f05TOO 0% %RO% ; 

foaofarfer fofaroo toR f%% 0 % 

1. 100 foafTo 4% srotfooo OTfar«%H: 1 

2 . 100 foaffo 3% oTf 3 To%fooo fTfffsro oo a ’ ho 1 

3 . foaroo-offooo oaftoT? o, ottfooo oa^, #fROO ^of^, oofffooo 
RRo, otSfooo fTfftsro q^rafe, 0?%^ si% 20 foRo orar or ’ow ara4)S 4% 



3r5r ^ sr^rasrq^ffV 


205 


SOfir^rTo ^ 70 fii5flro sn-p pr 100 f^r^T-o 

'St %qT ^TITT I 
4. 36% 1 

m 1 ?ftet Jf 100 fjT?fto afrffrfHJT^r irrf^rstt, 200 fjrsfto ^ifSTqrrfjra^r 

'STt'fe 5rm 100 firwto f^orq^r^r^t 100 finiTo q;wT?5'|rp’ FHt r }^ ' < 
STTq^T^r 500 f^T^o g?iT f^rifT w I ar^TW % srprt m P 1 : 2 : l ; l Ftstot 1 
^ fir^^T fi^TRTt ^ ^ ^t 6 f??ff cf^ g;# ir^TW Jr srpiqTf^cr fern ’Tirr i 

5r%f?'T 4 ^ srpw^q' fan 1 Jr fJr«rw ^ ^t^t, ^ pr^rt cfhr 

w I mt 3.6 m srm i 

sr^TOSf'razfr't fwsTO ^”1 §itTt^ 

^ 5r?^?r ^ 11% 4% 20 fiT?iTo irrar ^rf i it 

'Srf'T'Sr f4M4H a'4T STT^cT ^ ^ ingnf (^ ?rTt'4t) ’if' f4r?§ 51^4? 'Tt'4- 

Jr firsT^ir ^ pr 3 rT 4 'a’'T 20 fJr^o 4 ;? 4 t ^t i 


Tt^Rt #RT 

fir^fVo ftRn 

fnCTo srrgn nn 

1. 

0.0 

20.0 

2. 

0.5 

19.5 

3. 

1.0 

19.0 

4. 

2.0 

18.0 

5. 

3.0 

17.0 

6. 

4.0 

16.0 


ftp irntT ftfa : 

Iff 'Twrf^f 4% %n 4 ?t 4 niff ^"t tst fen w 1 Iq fere % ^ q-t^tfett 
p srtrm % w 5% ’ll' aftt 10-15 fiRt tit FT4RJr 4n q^r'n f4RT ttr i w srtnt 
qprr srisr^m % 1 5 fiRt trt r 4 RT 'rt 1 w ntf srfefjTR fJT 4 R% trJr | 5 rpff 
4?! tfen 5rTcr 4rt4ft qf 1 %44r % pf% fiT% R F44% srt 1 .00 ftrifto 4 >t «rr, ^ 
ftf^ ^ R I ftpf 4 % RRT TR fiRt ^14? ^ 3 %t sttH TfeRlf 4iT etfefetir 

fe?Jr<4^ fetr RT I m 5r4nt 30-30 fJrR trf pf^ ^ rrt Rt trt 4% nf i tf 

4 [irT I fe 1 % tTt ftp fJr 4 R% ^ qfcT ns nfet 1 3 ftt 3 RP 1 % nm fnnn 

4% p: nn % SR % nr# ^ 4;t% fet # p % % p^ Ir n# i nrtnfeg: qfwtr 
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?r«rT f ^ 

srffffiTTC fir ^ ?f®TT iffr 1 1 srifrm Jf ?riTir ^ ^ 

I 


’BTT’ift 1 

20 fimo ^'iff ^ 1 : 2 : 1 : 1 fiT«nir Jr 20 ftr^fto anp ara" % grr 
■^Jr 'TT wr^ ^t^r f?|?f ^ ^nsirr f^nr?^ 


3T5sr*rm, ftr^f Jf 


lift 30 

60 C/S 

30 

60 

1. 

15.6±. 5 

14.2±.58 

16.6±.50 

12.6±.47 

2. 

19.2±.37 

18.0±.31 

18.0±.54 

15.8±.37 

3. 

23.6±. 5 

19.8±.37 

23.2±.37 

18.4±.98 

4. 

27.6±.67 

24.0±.70 

30.0±.31 

21.8±.58 

5. 

17.4±. 5 

14.2±.37 

14.8±.37 

21.0±.44 

6. 

9.2±.37 

7.0±.44 

10.6±.40 

7.8±.37 

7. 

7.8±.73 

6.0±.70 

7.6±.67 

7.2±.37 



?rn:nft 2 




5#^+19.5 firato 

8TT^ ± 0 5 fiT^o ^gr 



arfsr^n^rir, Jr 


fefr ^ 30 

60 c/s 

30 

60 

]. 

9.6±.50 

9.8±.50 

13.2±.37 

12.8±.06 

2. 

16.8±.37 

16.2±.37 

15.8±.37 

14.4±.50 

3. 

21.2±.58 

17.4±.50 

18.2±.37 

17.8±.58 

4. 

24.8 ±.58 

21.6±.50 

26.8±.50 

19.4±.50 

5. 

15.8±.37 

13.±0.44 

11.8±.58 

11.2±.58 

6. 

9.8±.37 

6.2±.37 

11.8±.66 

8.6±.67 

7. 

7.6±.67 

2.0±.37 

8.6±.50 

8.0±.70 
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3 


^5% 4- 19.0 ftr^fto snTp' «r5r + 10 fir5fto ft^r^nr 






30 

60 C/S 

30 

60 

1. 

16.8±.37 

15.6+.50 

18.2+.58 

14.0+.31 

2. 

21.6±.50 

20.2+.37 

19.2±.37 

17.4±.50 

3. 

26.2±.37 

22.6+.50 

25.4+.50 

21.0+.70 

4. 

32.0±.22 

26.0+.31 

32.4+.50 

25.0±.44 

5. 

19.8±.58 

16.2±.37 

I7.0+.70 

16.0±.54 

6. 

13.2±.58 

11.0+.31 

15.8±.86 

11.4±.50 

7. 

11.6±.5o 

10.6±.50 

12.2+.58 

11.0±.44 



4 




+18 fir^o angcf 5r5r +2 ?rPT«r 



sifsndRST, firr^ if 


feff spt ?Nin 

30 

60 c/s 

30 

60 

1. 

12.0±.44 

11.6+.67 

13.2+.37 

12.4±.50 

2. 

20.0±.18 

15.8±.37 

15.0±.70 

12.4+.50 

3. 

21.6±.50 

16.4+.36 

18.0+.44 

15.6+.50 

4. 

21.8±.58 

17.4+.74 

22.0±.70 

i7.2±.50 

5. 

12.4±.50 

9.0±.70 

11.0±.54 

9.2±.58 

6. 

7.8+.37 

6.8±.58 

9.0±.54 

9.0±.83 

7. 

7.6±.67 

6.2±.37 

8.0±.50 

6.4±.50 



5 




+ 17 Pt^o an^er ^ +3 ^ gfsr^ 



argsmR^, fRRf if 

feff ^ ?f®Tr 

30 

60 C/S 

30 

60 

1. 

10.0±.89 

9.4±.77 

12.2+.37 

10.6±.50 

2. 

15.8+.58 

14.0±.3l 

12.6±.50 

12.4±.50 

3. 

18.8+.37 

13.6±-50 

12.4+.67 

10.4±.50 

4. 

12.2+.58 

15.2+.73 

19.4+.67 

11.8±.58 

5. 

10.0±.70 

7.4±.50 

7.6+.50 

6.6±.67 

6. 

7.0±.31 

5.2±.37 

8.8±.66 

4.8+.37 

7. 

4.6±.50 

5.6+.81 

6.2±.52 

4.2±.66 
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6 


+16 ftf^o arr^cr ^r^r +4 fif#o ^g-fq-or f^JTiR’ 


f^frf ^ aN^TT 

30 

60 C/S 

argarm^rr, fiRaff ^ 
30 

60 

L 

9.0±.70 

8.4±.50 

9.0+.44 

9.2±.37 

2 . 

13.2±.37 

11.6+.50 

00 

»n 

+ 

00 

06 

9.6±.5p 

3 . 

15.6±.24 

10.34j.31 

ll.2i.58 

8.0+.70 

4 . 

13.2±.73 

10-8±.37 

13.8+.37 

9.6±.50 

5 . 

6.8±.37 

5.6±.50 

6.2±-86 

6.4±.50 

6. 

5.2±.37 

2.2±.68 

6.6±.92 

2.2±.66 

7. 

3.6±6.7 

2.0±.31 

6.2±.56 

2-4±.92 


C/S sr^ra sTT^i^g- ftr^^or gft cTstt grt | i 


qfrorm ct«tt 

'TfT^nTff ^ I fe 24 'sfir % g;# 5r4?r5T ^r sf^sr^rm % ^ srftTi Pr^nir ^r 

5Rr sr^T | i igf^sr fir^rT^ ^ ^4r>2 sttt ^ft sr^rsfr arq-ws^ft 

fq^ng-g- oTfa’r I I f3r?r ir i9 fjRfVo ^?r % ?rTsr l fircfVo i^ T|ctt ^ 

^3^ % ^ ft'qr^cft I I % qrr 4 f^f ?rqr armT | aftT =g*t^ 

3rflr^?nT | f e-% ^rar % f^rq^ar^ft spir arrcft | aft^: grar fe^ff % 

aptf ^ pTqTpRft I qf? spl ?rFsarT ^ ^ arm aft sraT am%T ^aft | atg-- 

apr'ETj^qt srgr 19:1 ar?r-^1%ar 1%5TiTg' argqrar ^q^afi ^ \ 

1 . ^rar aranr fqr^, ^x 1969, 223 , 1342. 

2. 'arg', ’^S'^ar, rnfrar, frar, q’^nTTarapt ar^rr Abst. Presented at the Biological 

Applications of Solar Energy Symp. at Madurai, India. PROC. BASE 1980, 
A. Gonanom, S. Krishnamurthy and J. S. Kahn (Eds.) The MacMillan Co. 
of India, Madras, India, pp. 201-204. 

3. ami J. Brit. Interplanetary Sol. 1970, 23, (12), 813-829. 

^TfT, %o, Zbl. Bakt. 1975, 13 (2), 211-218. 


4 . 



«r5r W)T sTfiTW 
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5. ^ Proc. Natl. Acad. Sci. India, 1977, 47A (3), 

182-88. 

6. %o, Zbl. Bakt., 1964, 118 (2), 671. 

7. Zbl. Bakt., 1967, 121, «(2') 291-319. 

8. infer cT^IT ^TW, Presented at the workshop meeting on “Hydrogenase- 
Their Catalytic Activity, Structure and Function” Held at Gottingen, Aug. 
1978. 

9. 'cr^fflir rr^n fen, Article Presented at Natl. Acad. Sci. India, 
Symp. Golden Jubilee Commemoration Volume, 1980, pp. 181-198. 

10. fen, 'Blrfel nnt n^r^, %o, Experientia, 1981, 37, 357 (Birkenser Verlag 
Basal, Schweiz). 

11. n|T|^, ^n^ft frnr fetn ^rrr, Proc. Natl. Acad. Sci. India, 1981, 51 (A), II. 

12. nfriT, tiRin#, nsnnrn, snrnm, nrfnnTfef, tin® %», Proc. Natl. Acad. 
Sci. India, in Proceeding of Renewable Sources of Energy, 1980, pp. 121-130. 
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qiTo fsmst rTsn q^To fTT^m 
’ifiitr f^?nn, gsrr^ %?l gKFitft-s 

[ siT^ — 3 t:5^ 14, 1984 ] 

fTKra 

W ?ft£r4w Sr fTjSr ^ qsK^riipr % ?rT^ t qsj? 

Tt^ 'Tf'(.«ll4 STTF f%4T | aft JTTT STO sf ^ ^ srfe^ 

3irm 1 1 

Abstract 

On uniform matrix sommability of a Fourier series. By L. M. Tripathi and 
S, Narain, Department of Mathematics, Banaras Hindu University, Varanasi-5. 

In this paper we have obtained an interesting result on uniform summability 
of Fourier series which is more 'general than the result of Norland summability of 
Fourier series by Pati (1961). 

1 . wnn / € (— w, jt) 2n arr^af | ctstt jtht ftr 


00 

^^ 0 + 2* (a^t cos nt-\-bn sin nt) 

fi=»i 


(LI) 


'ivfnT/# «r vfi 1 1 sik 


4>(t)=^{x, t)=f(x+t)+f{x-t)-2s, 

S, ST^ 


^(0=j* l9^(w)l du. 


I ?r#fTT'^S*^ % ^■<lcM4i‘ ^4 4TS4 STH vfy % 

# 3T4£rTW 44 ft>4T | I 
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qq-o fwTTSl q?ro ?rnn:!T'ir 

inqT T=(an,ji)t 31^9' t ^ % f^^rfir^rar 

srfcT^sr ®FTfiT | sr^rfg; 

n 

^ n->co, 

k=o 

an,k=0, k>n 
?rqT 

^ \a„,i.\ <M, q^ TPcftRl ar^TT, 

Wl I *“® 

ar^ 

An,v= ^ a„,M cf«IT r^[llt]=\lt ^ ^of^rtf^ir^ 


ITHT ^ U„{x) f € 5r^R # 3T^5r «f ’ffft | 

m=0 

17i(x)=MoW+»iW+ u^{x)+...uk{x). (1.2) 

qf? qj^fT U=U(x) ^r arffctc^ ft ^Tf^T 


^ an,k {Uk{x)-U}=^0i\) 
k-o 

^’Sxrq- E Jf ^ U=U{x) | 515 fit | Pp sf'jft 2? u„{x) E 

^ iftq U qq;55Fr5: 2"-^^?ft5 | I 

2. ^ 'gftJr sfwt qrt 5Ti:^ 5f^5?r5r55rT % fqr^f^rfecr 5r%5 ^ 

FTlfW 1%5T I 1 

sril5 

5 F 5 {N, p„) 5155^^7 SrapiTcfR?, qq?f5<55: 3T5S 515 {p„} ^^itqjf 5T^'t SipilT f55pT5 
51555 i%r5 ^ 55f^ Pn-^<^ ^ ^ 


55, 5f5 


log« = 0(Pa), ^ ri’^oo. 

0 (0= [ ' l^(«)| rf«=o [^] > /-->-j-'0. 


«15t ( 1 . 1 ) f5?5; t=x 55 f{x) 5rt (N, p„) 55^5515 | I 
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W l^flrfecr si% 2 t % ^ t mRotr ^ ?Wrfg?r 

igPcJr ^ ^ i?^?nTTfr ^ t f^??rR ^ 1 1 

s^itr 

qrfTT T={an,k) 3T^ tfew w 'srm ^ I % am^ (a„,k) 

cr«»T A : % ar^iwR | ^ r«iT 


-^du=0{l). (2.1) 

Ji /5 " 

nfk 

*w-o[®;lSr] 

E *f fl f^?rTf S=(Sx) Tf?^ | /-5-+0, j8 {t) aan a (0 ^ W 

'E5T5T I % j8 (0, a (0 cT^T ^ % ?n«T ^'imT | ^r^TT 

|S(/i) log n=0 (a(P„>), ^ «->oo (2‘3) 

E t tT^^T^TFrar; ft cr? (1.1) E"^ S ^ q^WRcT: (r) I i 

W 5i%ir ^ ^77% % f^T^qf^rfer sr^Fmaff ^ arr^gqwT ^ i 




(On,k) ^ ^ 3 F 5 Pm 

F (^~i~i 
sin i/2 


» „ sin (k+i)t 

k=0 




K FftfiTcr 3r=^T I, ^ l/n<i<S<iT t amt 5r^ ^ ir^ ^ Hff | l 

3T| 5rTar I % \jn^t^h<TT ^ 

sin il2<t. 

3R t>0, cT^TT T^n, ^ 51T 'nt I f% 


2 


„ sin(A:+J)f 
sin i/2 




1 

sin tjl 


Z 

/:=0 


a„,k sin (fc+i)? 


2/ o^tk sin (k+^) i | 

&= r+i ' 


(2.4) 


+ 
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TTj^o TTT{o %q’T3t ^TRTsrw 




sin tjl 


E a„,k 

sin (k+^)t 

^“0 



+ An,r max 

T<A:<n 


U siQ {k+^)t 

k^T+i 


^n, r 


(p. 506 ) % STfOTT fJT Tit t % 

a(»-s.ij%(,) *+0(1) 

E ^ ijr^^rTTPr^-; | ar^: {5;t(A:)-S} % ^'TT^ctt % 

^~lir f 0 i =0 sin tl2 


U 


srw 


L f Am :n . ..sMA+i)^A+0(i) 


Itt 


E, # rrqp^nrma-; 


=/i + /,+0(l), ^T 

. 1 f */" , / ^ ?. siJi (*+i)^ j. 

2^)« si“^/2 ’ 

£, if 

J iln 

^ \<f>(t)\ dt E ^ 

= 0(n) . 0 [-^ 1 ^^], (2.2) jm 
-° [" ■ ■ ^1 
-[/■i)] 

[i^l] (2-3) .B t TT^^RRcr: 


(3.1) 


(3.2) 



= 0(1), M->00, £ Jr gTH^Tcr: 
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1/21 = 0(1) \<f>(t)\ ^^dt, (2.4) srt E ^ 

_o<i)+oa)|%[i^'](^W|i)|^, 




='X‘>+'> [(«(!’)) xL^"‘'"l 

sfJrir ^ 'Tfc4??'T?T % ari^rr^ ^ (t), a (r) cTsit t % ?rT«r | 

-»(»+'> [cb'L ^-5-“''“] 

=0(1)+0(1), ^ «->«, (2.1) ?r2TT (2.3) SRT 
=:(!), E ^ R+!ym?ra': (3.3) 

(3.1), (3.2) cfSTT (3.3) 4?r 4^?!% T=!: 51^ ^ fl ^ t I 


i^^rf ^ TT^r (i^o ^rrcnnJT) '^o #o (vrrrcr) % srfir fMi% ^fJrar 

iw# ^^Iftr’T) % ^4 if f?r TTfsT^ % f^rif 3rrf44> ?r^wr | smrR 1 1 
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^ WT SRTP: 

3T\To q?Io 1^0 %o cTsn «TT«i?7 

nfriH siTO ^y n ? i i#t, 

51TTTO?ft-5 

I 5n8— 30 1984 J 

^TTTTfT 

sr^^cT if dpff =^Tf Tfetair % ^pir^ #off wit 

WT I 1 nf sifR ^ # wr I % w 5 r*rTff ir dw Trifr^RT % =^1=1? 

5n7T54TfiT?ff’T 9) W jrqr aw SFjff % srfd^ 'UWT ^ ir^aRW ^ ^rTcrT I I 

Abstract 

Power series expansions of H-fanction of three variables. By R. N. Pandy, 
S. K. Pandey and Rajesh Pandey, Applied Mathematics Section, School of Applied 
Sciences, Institute of Technology, Banaras Hindu University, Varanasi. 

In this paper, power series expansions of JT-function and modified if-function 
of three variables are obtained. It is interesting to note that the power series 
expansions unify the Lauricella’s fourtee nhypergeometric functions of three variables 
and the additional functions dne to Dhavan and others 

1 . SPFcfR?fT 

t srnfcT % sr^ 1 i 1893 fo t ^ €tH n 

^ ^ srFwTW % srF^^sr ^rTfr i 

srqw ^ TT?t 'tF^^Hf^ % 

ipjT^r WR ^TfB | I STT^^f % ^ F^5^ 

^tfir^PT ^Fwtt sf^pt I F^w x^ 

swf % arF^Ftf^ | \ 
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71^21, qpt cT«rT qr^ 


2. qfr^RTOT crafT ?T%5T5T 


WP^ ^ftsT'nr a[,-^,/^,l<Ji>i2<3 ^ aifspir {a/^}, {a/^, a/J. /i. /„€(1, 2, 3) m 
1 1 5^?^, 3T5sPir 

(i) ^1> ‘^2> ^9 

(ii) {ai^, ai^ % STT^^ Oj, 2; 01,3; a^., gf^cT ^cTT | I 

?f%5r^ apt ?'T's^ qri!;^ % f5Tir | 




^Uuk] 

n n r{a\ 

j-i i<ii<ia<3 •' 

il^k,vU{l,2) 




/,= n- n ^ ^^0 

j-l 1<H<3 J l<;fc<3 J 
i-j^k 


[^1.^3] + 2; ^f^'l.'*] ) = 7,/3/3, 

1<A<3 J 


(O'xK 


^r(aj^4 ^1 + ^3 ^X 


K(3) 


4^.) 


^{h.k} 


/,= n 


n r(o 5 ^>'*>+ i; 

l<ri2<3 J l<lc<3 


{ix,'a} 


j-X X<i2</2< 

//^fc,v/<l,2) 


( 2 . 1 ) 


(2.2) 


(2.3) 


I 


H 


= n riaY^^^+A)Y^s,) n + Ay^^K,) 

j=l J j^x J 

r(aj2’^>+ Af^'^sy). 

j=l J Ji^ 

cft^ xT^f ^ H-vs^h ^ xt^t f^TTstgm q-T ftqqerg; qfq^qcr 


m,7i : : {(M*. JV*)} : [(mk,nj^] 

P,q : : : [(^*a.«*a)] 


:>Ci 

Xo 





^ ^ ^ nopT 
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■(IS? fijtjt,^ (»1.»A) « h tl *, 

k==l ^ 


^771% TTPT 


^ (‘^l»'*2>‘y3)'= 


n riaj+E Sk A^)) fj I'H-bj- I Sk) 

^ ^ J j-1 ^ k=l 

j-mti y J k-i J 


^ (■Til.-Sis) 


iW* r- 

n n r(J/ 

1 ^Ti</ 2<3 J 

. h=9^k,\f-Ie[\,2) 


- £ sj, 

/</t<3 * 7.^' 


J”’' ■/ i^JKs j^k 

h^k,y-i€{\ ,2) 


j-1 i<2i<f2<a J i<Jt>3 ^ 7>^ 

¥ /€(!, 2) 

. i7 77 i7 

j-jy*+i i<(i</2<s i</t<3 * y.* 

'/=5^*,v/«(l,2) 


^•A(-yyt) = 


r(#^- 7)j*^ j;t) 

£ r{f^p- p^Fhk) 


(i) srff m,n,p,q,mk,nk,n^^k,n*k,M*,N*,P*,^W^ smfir^ 
. O^m^p; O^n^q; O^M*^P*, 

gTTT 5r%?^ I I 
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tTT'jt^, 'TT^ 

(ii) M* ^ ^IhM t ^ ^>h<h 

<3 N*, p* Q* % ^ f^t^Tsff ?r%r ^ t ' 

(k^ (k^ . c- iv , (1) /^(0\ 

(iii) ((c^^C^p) ^ I *' rrii ' ■ 

r- ^ iu ij" n o -J\ ((dry,, D^A) ?<Tt 5r^ # f^%=^T3ff 

gtm I JTf^ »ifc=0, Vkei\, 2, 3), {{.“mk, muV 

^f^rT I 

(iv-) i’, j, 53 % =Tr ?rfTw«r t (?^ ^TfcTf%^ g'^JiT 

qT ^4), V W 'tt qfTT^ ^ I 1 ^ 

fqrsft fqf=qiqcrT ^ 5T|t 1 

^ ipq^ srftwT'ir ?T 3iq?T ^ ^Tfcr | sRrcrq r(w+iB ^r 

111 Iwl ^ m?f! '5®P ^fTsr ?f%cr E % ?rT«T vs irt | f3ra% 

ir(w+i|)K£ exp (— 17/2111) ll|->oo 

3fff E t I ^T I 

t ^ (2-4) 5T^ | sfV . 

larg (X;t)l<i’r/tA, (2-8) 

^qzrf % 3TR4?f ti ^ ^ Yke(l, 2, 3) 5r^ 


o<Ffc= ^ ^ ^'- ■ t 

j«l J j^m+i J j”l y. j“n+l •' 

+ ^ <- ^- «r 

j-l 1<!1</2<S 2>^ J=l+af* 1<J1<I2<3 •'’ 

z;^/c,v-/eU,2) ii-^,^h(\,2) 

+ f z r r 


I 2 : 2 Ji'-:v “— z -t 

j-i i<ii<i2<3 2.K j=xr*+i i<ii<(2<s 2.«- 

iV9i/c,v/«(l,2) ii:^k,^h{\,2) 

‘ • -, / -=.1 J *-1 J ;=i y 


3. Tjorq #B^T ^<n) STOT?: 

?ftq 3T5?TFr 5f =qtf qr^ H-q;?R ^t »r'nq ^’jfV snra w 
!■ ^ Wrfr^r^T % ifHa^JT >|i?Rf ^ tr^f^cT qi'RT ^ I 



^ ^ 
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fsTflT JT^t ^ T^T I ^ 5ft% f??TT WT | , 


5^ 




r. 


H 


m 


.n ; : (_{{M^,N*}},^) 1 


p,q : ; ({(P*,2*)},3) 


-^2 


(I -aY^\ iafh) ■■ : 
(1 (bfh) ■■ ■■ 




-ip# J-^p# 


(0,1), (0,1)) 


00 


=Pi i: Pa— 


nui-,)). 

i=l -/ 


i--! y 




n n [(1-4''’'^^ 

j=l l<ii<2<S 


ii^k,^le{\,2) 


n n Ki-bf’^^h] 

j^l 1<*1<12^3 


n I 


l<it<3 


1 ^ Al ^ 3 


r /,stW.l 


h nbj) R ni-<,/n n 

,-_l ^ ,-=l J-1 1<11<'2<3 ■> 

R-^ ^ : 


fj r(\-bj) fl iai) il ^u. ni-fcy-^^) 

j-n+l ^ ^ j~m+l ' j-S**l l<tl<i2<3 -' 


1*1, * 2 ] \ 


^ n Ai-ap’*^) 


n na^y^) 


n 


J.J. - v—. 


(3.1) 


’ (3.2) 


P2=(-l)^ 
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'TToiJT, cWT 


* r 

K= E i 

k-i [ 


E IkBf^- 

t-1 J 


i“W+l 


Af 


'] N* ,, 

Y+e E_ Ik 

i ,E) 


lUi] 


- r ^ Ik (3.3) 

J=l+M* l<il<2<3 

JTff TT (3.1) ^ STFT T^T t5%fcr^ | V[fk. 

|arg(jr*)|<i,a*i, (3.4) 


STft VM'.2, 3). 

3T^ ffTT^f^rfecT qr fq-=gTT ftrfrrr =^ff wtht H-qr^r^r ffrfp" | 


M= 



(Ax^^)exp ( - E akXk) H 

A»1 ^ Jt-i 


P,q : ; {(P\Q*)} 


Xi 

X2 

Xz 


{ap,{Afh : : 


(/xi dXi dx^. 


(3.5) 


gmq^ (3.5) q!T ^rnr 5nRT fqnrr ?rq>cfT | ^rf? ^rtq«T>T ^ ^ //■-qjw^r 

% ?«TPT qr g’qrq^ q:<i, ^TRiq^^R qn’ spjt f , ?ra% ^5rfV x ^ a’m 

X, qn’ qr^ ^trt qrr afk crrf qrfr Jr%q-qTqf5r q-qtqfq’ qft 5f)q 'q'^ qr^ 

qt smqqT fqpEqf^rfeq qq' t q^r 


M= n 


r 1 1 : •• ({M^A^*)},3) 




H 


p,q ; : ({?* e*)},3) 


f IK 

I IK 


L 


IK 


(ap-{Af\ ; : ((at'i;'2l4t/i^’‘^l)),{--Ai,I} 




*17 

A"i 


r_j 


[ (^a) 


1 : : m*,M*)},3) 

Aa+t I H , 

J /^.<7 : : ({(e*,-P*)}.3) 



srT% ^ 
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{\-bg, (5^*))) : : ((1 ^ 

il-ap; {Af^)) : : ((1 A{1 fA;t.l})J 
(3.5) 1 3TRT fsn %f5R-^T#5r smr 1 3r?T^ (3.5) Jr 


“1 

<2-2 


(3.6) 


exp (- I at, Xk)-= h i: 

kri ij^Q 
k 




h'] 


h J 

qR srqVr A/ % qfr ftrr^5rfer shtr h ift f^T ^ | 


M= E 


n r{aj-E Af^ (h+D- i Af^ h) 

f-1 k^i J )t=0 J 




j==m+l 


n\-Vj+ E Af^ (Aa+1)+ E Af^ 4) 

^*-1 J » - # 


A-1 J 


(3.7) 


n ril-bj+ E #) (Ai+ 1 ) 4 - s B^J^> 7 ^) 

J --1 k^i J k^l J 

h r{bj - E sf^ (Ai+i)- i sf^ Ik) 

j=n+i k^i J /C“i J 


(k) 


JM* 


n n z /j^‘v‘*J(Ai+i) 






n n r(i-af.'i’'®l+ e 4'V*^+ ^ hAV^^^) 

y^M*+l l<ll</2<3 J l<k<Z -h^ 1<^<3 JA 

i/7^*.¥/€(l,2) 

n n r{\-bf'^^+ e (^^+1)+ z hz^^) 


n n e 4'V^(^a+1)- ^ 

i^N*+l l<7l<i2<3 ^ 1<A<3 1<A<3 


n 

A:=i 


_ 4 ! . 


(3.8) 
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q'ltir, 4711 cr«rr Trjt 


{p, m) 4?r {q, n) ^ cT^TT {q, n) 4^ (p, m) ^ ^ bj ^ Srf^^^sTTfTcf ?r«fT (3.6) 

TTcf (3.8) t aA=-A:i q# I+A/t=0. VMI, 2, 3) TT fJf ^tfasa-qj^r (3.1) STT'^cT 
fr?fT 1 1 . 

f^>T>T5T 

l-aj Qj %; l-bj bj (l-Jj^’‘^h ^ {l-bj^’'^) 

^ ^,jrr n^o, m=p, M*^P*, N*=o -mn Trr^TT 'T^r^ff crqr 

#55^ ^r 3rT% ?nT??r "Otth araT^f ^pV l % 5517 sf^T ( 2 - 1 ) tt 

^=K jjP.O ; ; {(P*,0)] j" 1.’>1) : : {(4{lj; i)} ^ 

^ p,q:: {iP*,Q*),3} ^ . 

(0’^)’ (0>^)) 


f [(''^•^]/l+ 

^2 + A 

(^^?3))] 

h+h (''^'’(2))1/, + /3 

'*' ■'•■1(‘^)l44 

-72 + 4 



k+Zs 

[(“'(I))] 

72 + 73 I 

V“P(2.3)/i/iK ^(1.3);/ 

. 4 [("'%%) Zs 

' i;‘^ii))i 

h^rh 


)!/i(^«(U)) 

.4((4|2!yk 


n (^a) 


g ^ 0 * 1 } ■(/ *1 ' ;; I \ 

n Pibj) n r(z>W) n 


q '^ 1^*1 »■ if \ ■^1^*19 4} ff f •> 

n (Gj) n Aayi^ ) n ) 

(mtl j^l J /“I J 


J~X J J-X J 

V/i, 4e(l, 2, 3) TT^rr I 



^ ^ ^ ^ 
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?5TT % t 'rfX'JTT’T ^Tfr%^ % cm 

^ =^ 5rT% 3ir%fecT 'imff ^'t tTqr?tf:^ ^ctctt 1 1 


4. qfT^ »n»R ?r5m sf 'ifl: srorc 


cftH Tfefeci m <^ 3*17 i/r(5/j, Si^) ^ Sk^ ^ 

^ t TTw ftjuT »r3TT I I |ir m srar?: ^ | 

^ mx Mu), Pu), Na) x!^ Q{i}(i=i,2) % 1 371% mrr-'B^R- 

^?^7 1 1 37^^17 ^ TT^cR ^ fsTTT ^ ^7 ii|’J7 ftm |/ srgmT ^<7^ 

% I5 77777 57^R TT^TT 5J7^c7 fe77 377 77^ | 


5|! 


j. j^m,n : : {{M*,N*)} \ j ^P’ " 

P,^ : : a(P^Q*)},3) 1^121 (l-^;(Pf)): = 

(0,1), (0,1), (0,1)) 





Ri % R-i % T^ ^TT^cTT ^ frrar Pp^tt ^tt | i 

fstfw ?5n 

p, m, n 3nf? sn^m % ^75x5; ?r ^ sr^ ^ xt^tt ¥t%it it M 

>T^ 3n=ir ^5T JTT'^a' f%?r | 1 
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o 

f^TR'V 3fTT^?T niT mr X^O 
^srafJT srift»T?n?tT, 

[ 5i-T^— 3T»I?fr 28, 1984 ] 

HTTRT 

sT^Tn^rg, aisirirg g«n fc%>?or sit^fT % jrrg figr | f% 

aftTfrof ^ STTJT'^ sflT fg%5r % ?im TflSlR TT 2 : 1 

ggigr |; i ?f^?r ^ s^tH (anf « sfro ) % «fr ^t ^ | i 

Abstract 

Sulphamethizol-iron and nickel complex. By Ku. Sharda Garg and S. S. Gupta, 
Chemical Laboratories, Motilal Vigyan Mahavidyalaya, Bhopal. 

Sulphamethizole [benzene sulphonamide, 4. amino-N (5 meihyl-1, 3, 4. thiadi- 
azole. 2 yl)], a sulpha drug^ forms 2 : 1 complexes with iron and nickel in alcoholic 
solution as indicated by conductometric titrations, spectrophotometric studies and 
analytical data. Structures assigned are supported by i. r. spectral bands. 

[I] [f^ 4-^?ft^-N (5 3; 4 

2 w)] sftwftr 1 1 apm 



a; 

^ t sr^ ^ zfj 1 1 
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fiTTft i!TR?T gr«TT RHo ^'^'T 


^ ^ t I a"*!! ?T^3Ttf^jfft* STT^ ^Te'Ti't^ I'H US' HfW tlTR t I % 

f ® anrsfV w affHrfarJrf % arfg^ I i 


sriftnirtTSP 

?I ^T ?fqt3R 

(sT) (O.OIM) ?r«fT ?r?'fe (0.02M) % fa-^-iR <Tf^^ 

JrtfTRr if a«iT 5r?<SRf«r3ft?r (0.0 IM) t^gf f?r%?r (0.02M) % 

titjr f^iRiR i % lo Pro ^ffo f^^PR r 50 fsro ^o 



metal ml. 


FlG-1 
f^?r 1 

rr^a^ ftRT RT RT ar^RR fRR % ?rm “a>a^lRT^'' ^arRRTJrr'ft §r:t 
28° w’o R feirr RT I 3Raa a?ftR % ar? ^ra^far a«iT ariRa % 
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STT^nTT siY:!: 

^iTO ’iINt ’t^tt (f??r 1 ) I STTH qf^imr 2 : 1 ^T?'BFrf«r3ft?r Ot%5T it# arnR^r 

^ ^ 5f€ t I 

(^) f^Tnn'ft arsq^^T firr ?r«rr ^ wfn ^ ^ 

sr5% qiT arsqqq 1%qT qqr 1 1 i?r% ?r?'pr^rf^Tq1qr qqr (O.l M) % ^ 

f«p?r qir sEnrsrrf^ fq^rqq 2:i, i:i qqr 1:2 ar^ror^ f^«nT 

^ JOB'S method 



metal mu. 

FI6 - 2 B 
2 

.rt awsOTflw TOfraiTOimr Tft.rwlr2;I stfira ^ tjp ^ys * jfe 
I (f^ 2) I 
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frrrd 5rTT?T ?r«rr q:?ro y?rr 

(fT) spt Wsr ?r«n ’ffr^r f^rfsrt®] srt ar^^fWir srssRR ^ 

%^5r 2 : 1 ?ff?r # 5?r; jfe: 1 1 

f%ir>SFr rT??! 

?T?'KTrr^>H-%T?T ?r5%E ?ff5r : ?R35T^f«T^>^ (2.5 gm) cT^TT 'BT€ (1.3 

>TrJT) 3Rnr-3i5r»r ^rfc^ 5rf«Rr-tT?^1^ ^ sr^q- irrar Jr q>?TT qqr i ?r«rT sri^ % 

?f5fg; fqfftg'q % fiT^qr^T qqr ct^tt trqr ct^ ftiqi qirr i 

^ sftqR ^ fqnrT qqr i ¥q Jr qrq qff fsiT i 

?r?qT^rf«Tqr>5r (2.5 qw) ?r«rT ftr%?r qrwfs: (1.35 rrrq) sr^R-sr^rq qfrfs 

^ 3r?q qr^r t qqr i fr^rr srtg % fqf=rqq qrt wgrg; % 

?rT«r fJrrTRT qqr g’^rr g’q? frqRqq’ fqqr rtt i ^ % sfr^q ^ 1%qT 

RTT I qq qq ?R5r i Riffr 1.27 qiR, 245 °C qq 

sqm 1 1 

?r?^TJrf«Rr>r fq%R ?ff R it Ni-8.11, C-28.00, H-3.80, N-14.94 q«rT 
S - 16.62% qR q^ {C9Hio02N4S2)2Ni (N03)2.2 H,jO R fRSFSrq: Ni-7.73, 

C - 28.49, H - 3.97, N - 14.76 S -16.54% qfcTWR '^rf^ I 

^?q^5r qftRxqf % sttstr qq g^qrrirfersftR fq%R qrt qq^qqr (ii) sm 

fq^fqq 1%qT ^ Rq^rr 1 1 ' 



IJU 

RRqqr ^ jfe srqqq ?^qqq (i.r.) arsqqq SRT ^ ^dt |, fsrqif sTTg qr^qf^ 
qq arqqftqnr 6.65cm-i qq qsqT STTqRt^rq 5FT srq^ftq’q ft 6.90cm“^ qq sttr ftqr 



?r?wJrfq’3ft5r sttitth sfk 
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1 1 ;fr5'Bi%f«T^r5r '^T?r ^ ^ tr# jft^ f^fsTtsigHT 5PT?r: 

(log K=1 1.12, 6.64, 6.74) 5r«TT ^ (aF=- 14.84, —8.86 

?rsTT —8.99) 5rf? ^ 5n^ f^i^rr w | i 

frT5Trn-5rm 

?ft^sFT# ^ ♦Tldl^ii'-I fetRT +t§lf^'SlH^, ^fft^RT % 

^rr^if % sTTm’ft 1 1 ^ ^ (f o im?! ir4) ^f^rin: Par# 'g5ft%>T % fm ?fto i^o 

gnf o sn^o ^ stt^trY 1 1 
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2 . TT#, f o WR?T, 7^, #to tRfo ^fSTT ’JRT, I^TTo tRTo, fgSTK SI^o af^^T, 
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tjftfsTOT, fPi^nqR ^ 

fe55ft-21 

[ STFcT— 3ni^ 2, 1984 ] 

srmt ^ arrf? ^ % 3r??T ^str % fet 

^ ?f^5r ^5r?r 4ft ^rm ft^ 1 1 ?f=4n: 4 tt artf^^rk ^ ^mrf^ str^jr- 
cTTaff, sq'f^cnrar 345'TR ^ oiT4^ra: ^ I?t 1 1 ?rrtiTf^ ?r4RNt ?rd%-^^ ^iR’rr, 

?rr4fT ?f^rK flRT % ^ sf^’ 1 1 5f wrt ^rRif^ 3t% ^ wr 

PhT aiTT^R ^ % 5 ITT ft ^ arfelR f 1 ^ 'TT 

ft arff ^-'sp^afr qr?: ^ ftcft 1 1 srrf'n’-ferR %■ arg^fR *Tf- 

TTf^’a'^f ar'T^ % qro 'rf "4% qr apr^ yi<l< ^ 5 R>r ?4R«t 'rrr % % 

arRT tst ft 4ft 4rf? % srrfir rtr 4ft %?ft | i ^ «i»fa+ 

?TPTT 4ft 5r4ff SRt^ff % IRT fes an =|4fr | t 4n SR^ ♦fH4t4 ■»>i 44.<H(4 % 
'RsT 4fTT f I arrar % n4rnt^ ^ snftn arT% jpgs’ 4-4 k ^^fent, 
fai^sffn, 4n^g[R ffrnfer ? ■a^TR %^, yRf^f^ tqpT % an^ffR *t 

TT^g’jf I I 

Abstract 

Different means of communication. By Kali Shanker, Electronic Engineer, 
Delhi Earth Station, Indian Space Research Organisation, New Delhi-110021. 

Due to social in nature, the man had always a desire of sending message from 
one place to other. Communication services arise as a response to needs, including 
personal interaction, collective behaviour, learning and socialization. Social 
technology speech language and writing are basics to the communication process. 
Language could, in fact, be described as the basic social technology which 
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makes social existence possible. This is true not only of man but of animals. 
According to biological experts, bees make regular wagging movement with their 
wings when they return to the hive, indicating clearly that they were transmitting 
information about sources of nectar. This signalling language of bees has been 
proved by logics and arguments. The process of communication has deep relation 
with each human action. Various means of communication of today — Radio, 
Television, computer-controlled Telephone Exchange, Facsimile Transmission systems 
have played a very significant role. 

^ ^ IT % srttt % ?f^TT 

t| I I 3^- ?f=5rn: % ^ ?rTsr?ff | ?ft 

3T^ stcZTfcT ^ Jf f ® ?rR srra- ^ i ^ 

5ffr sBTTfi ^ tt I ^ tNttt % ^ feri 1 1 ^ I 

1. %|?r 

2. 

3. ?f=5rTT (|tfrT%2T: 

4. Tf=qTT 

5. ?f=qTT (qiipR arrfew 

6. ^r^TT ?f=ErTT 

7. sr%f:f^ qqwr "sfqftTQT 5i?=?rfiTOq 

1- #arp: 

^TTsqq ?rqTT ^ arq ftcrr 1 1 ^ 

q^pir |t?rT 1 1 qq'q qrsqq qT qt ?fqTT ^q^PT'off ^ fqwT 

qrrcft | f3Rr% a^Tcnra qFiMrjq^ ^ ?fT^ ?r«rT fq'sqT?q 1 1 tNttt % ^ 

tTTOTqf Jr ^rrsmqr ctr, ^f-q»q q^tt^qq^r %fq aftT qrfqq 1 1 qfrc[qqq 

%fq qTsrrq ^ fqqq sTqnr: % %|q qq qqtq fqqrr qiqr | 1%qJf q>qq arTf 

qq qqtq fw sttctt 1 1 qrtcrqqq qft 1 920 Jf i qq% qR Jr ar^q? qraq 
qritr qvtqqqq %f q qRrrqf qq fqqW feqr qqr i 

1.1 qjtqqqq %|q qrqrq qq f^qiiq : qrttrqqq qr^rq ^ fRq qqRlf % 
qqR Tmfqq qR% Jf qfqqq ^qr^ 1 1 qqfq ^qq ariqqrq 1920 if f^qr w, 

Irfqqr qf% fqq?%?r 3iqr:qiT^qtq qtqqqq %fq q^mq qji fqqfq qq^qq qrqr ^ 
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^ 1941 Jr ftm I ^jf 600 5|?t ^riRTT «fl sft ^ % ST^TK 

^q5t ^KT «Tt ^ g-irir irT5a?r%? ?Nr Brfsr^r sr^rfk^ ^rff m i 7^% 

?f?qT?r 7T 7717 %7^ % 777 1^ StfTT^ % f%7T TTcTT 7T 

7K t ^74iT 7717 I:7lf777 %777 % 777 tT7 3rf775W % f%7T TT^ 77T 1 ^7lt777 
77<7 I 7f7717 % 7TT 7rll^77 %f7 7?7H 47 77l7 1945 ^ 77T I TcT^TT^ 

1953 Jr TfiTTTaTr %|7 % ^7-3 7?7T7 77 f77W |37 f777 1860 7^ ^ 51771 

«fy I q-|%- % f77>f77 ^7-1 7rrq777 %f7 757R ^ 5T77T 600 7^ ^ tI I 

TTTSTTg; tT7-4 7;1q777' 77 f7777 ^77- 77T iTRfJr 3600 7^ ^:7'-5r77T 7l I ^ 

7777 Tft^^TT^r %f5r 777T7 % ^^717 ^ TTITK ffe ^tI 7f I 

1.2 Tfl^TTH %f5I T:*! TTITTT : 7 ? lq7 77 Jr ^ ^ ^ 1^41 TK flTT 

I 7l ^^71 %77T77?: %f7 % #7 ^ W f^T 5771 | I 7f 7R si^^tPtd^ 77T7 f7pT7 

^1sl-^1€l 777f\7f % fTTT I'TTITT^ %f7 % apTT TJTTTT 577T | I TTTTfTTTT W 777^ 
^ 3r%7; %5(77!17 3r%%' 37777 % SPTT TTrf 57 ^ | l5ra% 7fltT777 ^ 

7 I 7 3T77T 7S^ | I 

^>3[777 %f7 77 f7777 '^TT' (tTO %7dT) 7X777 ^ 4|7 77? 

fTTI I 77T 71 TT^r f7^7l7 TTTTTI (l'-d<'*^7r) TTl 7l "dTJ^ | 1 ^Ix^TTT' %f7 ^ 7T77T 

^ 3 Jf feTXt 7f I I 

1.3 75lt^7H %f5I 757T7 : 7X1x^777 %f7 777T7 % 3T77X MfeT ^TtI 77 77l7 

ilTT I I 71 fTTlST ?|ST7 ^777 % TI 77^ |T1 t 77T% 7:^ | 1 «?7 

7?7 7f^ l%77Tf77il JTf % 3rrf77l7 Jl SR 77^ I77777l7 r<.irid< 77 Pi 7 17 1^ 

77T I 1 fX'JldT ?^7f % SXTTTT 777 TflTT? ?§:77 7l ^ | I ?%77't % ^ ^ 

|7l 7XlxT777 %f7‘ % ■^T7 gTtTX 77 f7#x: ^gl | I 

2. ?nfiPl%7 ^r?«n7 

f7f77 77771 t 7T^^ 77 77 f77 | I 77XT % ^7 JX 7R7777 7?7H 77 
^Tc'TT 77 77K 7?7T^ Jt t 7t 960 1X771^7 7T 777 srfsXTi 7T1% Jf 777 TR?! ^ I 
7Kaxl 77 77X7 TiX 17777 1940 % 3777X7 |37 t 17 TTIT % SITX 77751 7^71 |7l Jf 

377 ? 7 X ¥ 7 Xf 77 tH TX TTkII | I 17 % TTCX Txf 7777 % 7 ^ tJX ^ 515 ?, f 7 fe 7 

5 X 57 , 77 l 7 , 1%^, 377 t, 77 X % 7 l%l 7 f 7777 xr^ ? 7 X 7 7 ITXff 7 l 7 %1 fH 77 ? 

J|% 57^ I 1 

7X^%l77 7?7X7 %1 7%5X S77 «X77T 77'Sl IItI | 77X 71 7?7X7 <7577717 

IItX ^ I ITJf 7f7 ^ TTX 777 7X7^ %1 3rX7577i7X 7f 7X ^ I 
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2.1 1 ^f f?<aT«TT >FTT | I q^ sftr STTfe^ 

^:?rfr qff aft-?; arfinj'Tfqr 1 1 qr^ 1 1 ^ 

trqr ^5r?T ^ ^ li^qT 3(1% | | ftqtST ?l:5r?r SPT ^ cR^B ^ Fr«Tr 

fro tr^^fTT f ^rfy ?n:q5 & ff^rr ?snfq-Fr qr^FTT 1 1 ^ tt^r % ^tt Rf SRf 
PTR % ?«TFr qxt grrcrV | i ^ X3[^ anq^n: % 1 1 Bft| # 

^ ST^ % STx; ^nnqr arrcrr | ?r«rr srit ^qq^R h:rt % xrt't xrqr Jr 



317% 1 1 %T ft) ftra- % FT'S? I ft) qftqx 40 ifrar # fft 77 : x^q? q>T snfrq ftRT qfTFTT 
1 1 40 ifftr q% ^fr 7 :^% qxx x^qr | 1 xrqr trr^TT % ftqx^ft qrfsPtt^ g^f #tift 
% '^arqxxi: fxft x^%tt ?rx q| =^5% | 1 arqT ?> sRxclr % ^ qft 40 ift^r % ^qr^r 
4 r: ^ STR %t Frixff % ?ftt tt# %■ q% xfrarTf aRqtsr arr ari^xft 

afft Iff ^xTRfxttq^ ?ncq fxft x:rx%xTT ?rqx xrff qfft qftxfr 1 

3. ^xPT Rcn*r (stxft^^s?: 

afftrxft^ftxT qqxir arx^ ^ftqf % mi ^^rf % i^q-or ^ ir^ ?RftxT | i 1 
% 10 ftxoRo 5rix ^ sarf qrr qqxir qRanr sriTfR % xT;%qT % skt ftxrr aneiTli 
^ qqqRxr arRXR % x^Ibtt qq rr 15 5 ^ % qqxT 60 jc grsp fRr 1 1 trtt 

_?n!iT ^>TTR^ ^q)^t firx#-^q% |, ar^q: %q3r xTf | ftx xjq-q^ ^fqTT % ftqftT 

^?Tq tftr | aft ^sqt % qftq qrisPftR ^arf qft qft aftt ^rar^r | arq^ 

sftxTxftafft qRK ^ % qftq 3Rf qxt wrq 5ft*r % 51^:1 ^Rt 4 % aftq qarr 

afRT t I 

3.1 ^1*1 #s3r : aftq xftq XTT ^qtftqjxR: % arpR qrr q? xfiR | aft 

^;sfr % x?RxfR 11 ftxo qto qft 3;qif cRx %arT ft^T 1 1 aftq xf^ % ftfqq aft srftqq 

xgqftarft ftftRq | qqr gftrf % ?n«r Hft q^arqt 1 %ftxq aftxpr xf^ar % ftswR 




^rsrn: % ^rrspr 
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^ % ^sq- q;ir ftcft | l sft^lT ^ ^ 5T1 I ftj ^qiT 

ar'Tm^r 3?^ % m«T qTJT ftgi srrar | ^?r% ^ €r TPsqfqr 

^cTT 1 1 3v3rf qrr sprftRrfqT ifmr qr1ft?r ^jtt ^ctt 1 1 ^ftr srsrf % 

cTT'ft^ fqrfex’ir ^T ^tcT g?T qjT ?fr^ q?r ^ 1 1 

airciPctb' ww % aTT^TTiRr ^ TRW fi^ ?rw TRTT 1 1 ^ srwR wfw 

wt TRTr iWi 3?n: | f3ra% sft ^ jtttt ft w% ^rwr wt Wcff % ccw^tw 

TRW tt ft% % 3m WT% ?RrT 5ftw 3 it% ^rwt snTw t?T ^ wt^ | wt srwtw 
(fm 3|^) wt WR- ^'t 1 1 

3.2 SfftWfRWtri S<qw WT : wtritfs^'tq ffiqw % if wf qfi:W?qWR 

srfes 1 1 'Tp!:w?q?rT % to srsftw cr^qr qft to sranro 

srfeTOff % WRIT ^ % sfer 3;wt wr to ^ ^ sfR 'tto^ct ft tot 1 1 qrr^ 
srwtw % TOT ^«Tt 3?3ft % fkmR ^ ^ ^WR TTTOT WT aTOT | ^ fw 3i^ TO TT 
3TW ^ 1^ SWT5T WT wtf^ % TO:r f^WTO ft TOT | I fW TO 'TpRTTOT % ST^TO 

SftTTTf^ 3T^W TWf ^ TO I TO ^ TO 3Wt % 1w^ TO WR TOTOt f 

TO 3;^ TO f ^ TO Wt sftT TTOfro WT: ^ | I 

3.3 ^wntit % TO : Sfftw Tf gvn? ^TOT % ^TRfwfecT TOT | : 

1. qw fTOTTw «wtmrR toto TOfTO TO!:^% ^ ^ ^tt ^ 

TOTOTOTT TO dt I I 

2. ^TOW ^ t trW fTOTTdtir TTWR TOTO TOfTO ^ TO TTWdt | I 

3. TO TOTTfTOT TO% ^ % dtW ?fWR STOTO ?STlfTO TOW ^T TOpR* ffe ^ 

TO^ wnrtTft I 1 

4. srPr fwo Tpo Tw-TTO wt wtrrer tot totP 1 1 

4. #5nR st^n^ft 

TTT5sht%^ WTOT TTWdtqi TT^TT 3TOf TTWR TTTOWt % ^TfTOW TITt% ^ TO'Sl TOTOTT 

I I TOW %TOr TOW, tR Wtfrf TTTO % fTOTTW TOWTW ^ | 1 STOT arpTOfn' 

% WTTTO tRT WWf % 3TTOWf TO snft’T ftTO | %fTOT TO^^ fwt ^ TRTW TOTOTO 

wtoTto to:% % TOnw ^ TOwt towt sftw fw'ftm ^roff ?t wR f^ro 1 1 

w WnTRTT qit fW TOW% % 5rf f^W TOT f% TOTW TO^ SRTf TOTTO 22300 

Tftw TO qqp fwTtTO wI:to wtot to 3t ^3dt % dt w^dt-tiw to towt srPr- 

TTfJI wItot-% ^ TRTR TOfTO fTOH TO TORT | I 3TOf ^ TO % spwfwW ^ WTO fTO 
Tiq; Mtro wItot ftTO | wt ^ % fw f^TOw ^ ^ fwTO wf w-%T?f % dtw TOw 
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'^rrf'Ta’ Jf ^ ?T^?rT | i w f^^r 2 t »rt | f% 22300 

f^srar 3 t 1 



4.1 gggf ggiT ^fg^rg : 4 1957 ^ ’gjg % stt^t ^tfr ggi gggf 

^jgfg^-l fg?g trilgT sggftg gwf gr 1 girf^gg % 31 g?g^ 1958 ^ 

ggrfc^ gg t g%g l^gr 1 t^^gcgY?;T-l ^f 3000 gtg q?t ffl g^ g^g gi’gr^ 
^'V gggr gV t i:g% jttt TrEsqfg grigg^-?; gg Fg;ggg ggif g^g gJifcgr % gf ?:gT^ 
g?r ggifxg ftfiiT ggr 1 ^g% gqxT?g i960 Jf g^gg?! ^ g^gr fgf^gnr ggg| ^-1 , 

gf fgfcg^g ggg? 100 fsr sgrg % ^sgrt grl griF^ gg gr 1 gf 5«gV % g-%?^ ^ gi^ grgt 
fgggffg^g git ^sgTr ^ gk qTTgfgg gn: ^gr gr 1 1964 Jf fgft-2 gV ^gr ggr 

ggt ^ggg igfg?g srggT grr ggiT snfrg fgr^ g^ i 

ggg^ ggrr stgigt g?T ogggifggr ^gf^ 1962 # gigr % l:gl?ETT-l gggf ggr- 
ftea- ^ ^g>7: fgjgr 1 w grof % skt g%rT gT«fgr ggg gJrftgrT sftT glrg % fgrgr 
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I 3fk frm % 3i?ir ^q-?Tff-ft%’-l sft^ 1x^-2 % ?Nr smr^ # srftrssr 

aftr ?ft ^STf I 

1963 Jf ftr^fir-i ^qiJi ^ ^ ^ jtztt arsinir in^ fsp^rr i 

ftr^-2 sftT ftr^5cr-3 «ft ar^^r Jr ^1 i %w-4 rrftmt ^ |% 

%?ff =PT ^ftar sr^TRw ar^ferr % Iw i 

4.2 ^ 5rT% ^ ^ ^ aw ^fw 

^ I : 

(^) ■Prfsjpq- ^cnrf 
(^) ?rfipr i 

f q- fs^q - 1 3ft ^sqt % nir ftr'H'Ji ^ ^ aftr ?r3r 

^a'T 1 1 IWT ^ ciTf 1 1 ^ fefr % ^r'aR ^3ww 

?i^if ^ I ¥%a t ^ 31% 1 1 

wPr ^qqf ?nF^ ft^ | aftr ^or tw ^tfif "R fe?ft WR r wr ^ 

5T3T%, fqR wt Jnrtq rf ?r% aft ^ 1 1% tr^ ?rf%;5rT# afw ^ anwR^frr 

ft^ 1 1 ^ af sfT^ I I 

?rf^ ^ ¥5% 3TTWTq> | fRawtacrr i wff ^rfFrar 

% ^ ^ srrg %R5r % ?r ^r far^ ^fR% ?r«iT ^ Mk^d^r ^ ^ 

JtaT ^ 1 1 srJr^T aRgot ^ %w gw % rw afR- 

OT# I ' 

4.3 5p«hi gj'snf rRT aw : ^3aaf{ R anf^TRi q^sata 3 Rt| % srmR r 

^ ftpai arar 1 1 ^ rt fft r |tar I ark ^sat Jr ar 

^ 1 1 qft % frt mnr % t r faftaa 

^ 1 1 ^ fjt ^ % kmat arfear t^, ^aai ^'t % fr rrt a aaR 

eiq q^ c gn - ^ grrfqg- qrR ^ aRT ^T I ■amiRdflT RR % fjr^ Raf ai^fw ^ RTRfJra* 
RntT%3n^|iafRaT^ % 36000 r ^ 1 1 w ar^rr 

grr^ q^ 1 3ra ^aaf r arsn t wr arar | ^ aik art aksr afJr ^ 1 1 

^R akara ^t ^ aaaf a?t f's^ % % faanar i^^krr ait aR-aR ^ak 

aft srraaaaRT aff aaat i a%-a^ aqai ^ a;^ ^arf aa fr^ Rat t aa^ a% asat 
Rat 1 1 aaaf aa ^Fsfia ^arf r faRfaika aara | : 

1 . faR aisffta ^arf r ara ^^Jra ^ % aR atara aaa^ % 3 ?at 
^ aria sraar ara r: ^ 1 1 






HTETfr 
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'sf^ ^ STifPT ft% Wl illf ?R) fti 5F^r ffcit r^Rf"^ 

cITt% Sff^ |8IT % 5TTT cWT '121% %=^ FnfttT % ?rct% 3PRT% 

3rT% ^ I ^ ^ f^ftrss cr%^ % “srot 4% ww feiT i ^ ?n^ 

% spT TOm'JT % |t4R ?!ffFr % f5R ^ 'TfR^n #rr 

^srT-?rT?T fg^T^cT xfr 1 1 w % spcnfct s^ amr sr^ % ’fi % srra ¥%g’ 

% 'T^ % f%?i^?r-srTTT ^rr ^ f2% «n% f i ^r? % %%?r f%¥t 

iTTsirir, cTK ^ ^raiR'^'T % srr % 1 1 iRrf'r srot % % '5ft% Jr^rpc'T ^ 

'rft^^'RTT ^rrat 'rf5% an =1# «ft, %f%^ ^rarwror % sr^rt % sfRw % ^i<“i w f^^rr % 

5ITT2T ^T% ^ 'rRT SIT I ^aRT'T % SRiRT % ?ft^ % *l<“l SRW ^ i'Jf 

% 3PR % ^SRcTT I 5% ^rm^TW % ?fRtT % ^F^RIT ^sTFT 'Tf'^-'Tf ^ 

?f%?r ^ ssft'n ^ STFIT I I ^ IRRT % %=^ % f%% 5ROT %%5r SR JWhr ?rt«TT 

fr STMT I 

t5rrf%^ f^ % f%€t ^ ^ ^ t| % f%?r% sfRT % snR 

sr^m %%?r 5 % 5rf%; sft'H' 2 ff t ^-sf'tiiRi^ 5R>^ ^ 

'rfT'nriT 1 1 ^m-sRTf%5A ^Riq'Wt H^siTT^ % 5FFi?r #%5r ^ ^ ^ fr ^rct^ 5n%^f % 

S(^x % fSTRiT I fsr^rt jr;t 5T %%2 ^ 5rf%> sfftor 2|f ^ 'TT?ft | i ^ ^ 

?rf%JTt “sr^^ ^’' 'Pt^Td^ I ' 

5.1 HWR : T^TT SRTTftRft %?srTT^ ffT<^RiRsld dtd 'fnpff % 

^fst afT ?Ridt I I 


(^) ^ihiPtht 

(^) 5r^Tf%^ %ftr5r 

(sr ) arfwff I 


315^ ^>FR %%?r ^ 'jqRTRff ^ ^ %%^r 

% f^irr sTTdT I 1 ^idir T[ 2 ' < % sirt: srtftRJ %%5r t^r 5 rtt5i^ ^ anR-sTRi "^rst 

I 1 STTR-STR) 5RrRr Tf%cl 3R- Sr^Tfe^ ^ % 3RR: % 5 '^TdT | ft ^ 5rf%> 4T 

ftm 1 1 3Tf?nn^ % aFSTSRrrsT %%d3TtftR? %%d% 52^3rFrT |i W 3tHW% 

fdffd sri^ ?f%d 3RnT ^T I I ^fFTFSTd: IRTRI^ % ^ ^ ^ 

5RTRT ^nftl’ q5ro f O ^to m 5FftR ftRT StTdT | 1 1° ^ t 

^??Rn- snitR tss- % %%d %3i% t Ttri sttctt 1 1 %^t: ^ jRtsr arfa^ =€rfrt 

% tiJTRT ^'Rtsft fRT I 1 %?n: ^ ^ tt^o to ^o ^ 

^ fRT 1 1 sT'fOT %%cr ^ 3rtf^^ ^ ^ ^ ^ ^ 

fw 1 1 
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5.2 stWJxftRi ^ ^hPTPT : ^ q-f^ft srqrrftrqr ^?tt 

if %^\q5t?r %?? stI-t ^jft l^ftqft^r ^f=q- ^rrif ’frf | i 120 

^:?ftq?r?r ht^ 1 q?t tspr^nr 1 1 srqjrftrqr ^^rr ?ff m^r ^ sqTWTfr ?«rmT 

^ Sfe ^ crqr^t^-3TTf«Rr | i 

5?TT if ?«TTfw SRJTftrq? ?R«TFr 4 ^ ^FXcft |, f5Tg% if 

qrf ?rf^ afk 55 T an^ 1 1 W ?f5«nq?rT ^ ’©i ^ qri^ %f^5r qrr srq^q farr | i w% ^ 
if 55f aftf I I %feT srp; arr^ sn^T'q, qto ^o ?fVo str^ stIt qr^ftrsRft^ arm^ 
%1lrar qft if ^ srfir if 1 1 ^trtr %f^lf ^ ^Tt% %fw iff 

<R-?rf ^Tf an# 1 1 5^1 if qn^?ff5r #«TmT % cr## ^arT’ir l ^ nif 

1 1 %f#r 1.5 #0 # if ftwf ift 1 1 

SJTK# 1 


g?TT # ^ sfipTfti# #«rR qjT f#T7:^ 


(^) 

afqif qi^ 

0 

0 

0 

(1J) 

qqfff siTR qRT 

: 16 #0 #0 qq-o 

(^) 

^ if 

: 3 #0 #0 srfn ftro iff 

("f) 

# 1 : qrr sqR 

; 60 ini^iffJT 


6. 

qn 3TR ^ ^ irq## ^ ^ 1 1 t^or n^sm 

# «nRT ffPTR % f?# 5rfTR qr# arrff# ^ finfT 4r#f 1 1 arrf % f#nfi 

aiiT^ fl#, =^5r ariRT iff ^nf ^ ain^T ^ 1 q# ?f=qTT smf# if iff 5n^ 

1 1 ir^K if 5r5?B arri % arrarqiar % qr^sFl^ar #«n# if srcffif # anif arr# aniftr ir 
5RTifnT 100000 aqRT ## | aft^ f#r STfRT iff 1 00000 g# !RRT ff# 

1 1 at?#?:^- % fifir iff inn: qn snffir anrr | 1 w% %% “Ir^rT-ts" iff UHiiftd 

1 1 IffR-iR qqf qn' nR I aff ^ sr# %?ri: f^iR m arfinr^ ^3% 
# afh: I qf sTwr # qro 4>^r %rq>5T ^#f 

arnfw # 5IT If qn’ snffiT f^qr arr^rr 1 ir?n: w# q>i ^qRT>T irr^f^ #F«rR 

# cRf iff ^ ?RRT I irfipn qi ^fcT qnr ?jnR 1 1 

7. srfiii^ Sim 

Tfe#, i'rfl'fif^, %#fTn) qr %|?r % sm fw, ifR^R iff f%# q^nrsf if ^ |if 
?ftW % #5r% # qff Sfdtfd SiW qr ’%%fir5r ^IRfiRPT 4 ?^ I I MfdfRf % 
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^ 1 00 ^ ^ 1 1 ^ ^ ?f^n: % ^ ^grr ^ 

% ^nrir gfeffir gg^ ^ ogr^f^ ?gT tt sr^ffg 1%gT srr^ ?Tirr 1 1 ^rtt 

gTOT % ^ sTcirfsRr ^ ^ gfg^fir ggw % ^ <r Pi ' *<Tui fen 

?T4T I ferff feft ^ 'tui'it Jf 1%% gr feft f%w ^ #5r^ Jr ^ ^nm nw 

|, nrn fr anfep ?fe % ^ 'rr 1 1 gfen ^ t srfn^ nnn ^ 

n^cT snftn n ^ 5W ^ tt^ anfn^ «n i 

7.1 sf?feH g«n»r ^T fedRiR : gfcfen $gq- ^ srarrc % ft% | 

(4?) t-?%^ 

(w) ^RT 3rtT 

T»ftn gf^fn wir t ^fer 5rf?fen srg^ ^ fe^n ¥7 1 i ?mt nr? % 
srfirffir ^'Rn;'>ft t ^ grar fn ife | fer% ^ ^ 

n^rrgn: ^ ^rfr nm ^ snnt | i arfnfeR juMfer ^ f sfr 

^ 1 1 ^T'PT'rr if f^rfernfe? nifn % ^irt wrt arfer 

% t sffer ^ %nT 1 1 % g^n an^n q^ Tf^ ?feR % strt % it% 

1^ qsp ^ 55n^ | 'sfr qwn?r f%»R^ ^ fenR t gfefer ^ ^ 1 1 

??r% gR ^ %qnn %k n^grc % fgfer nisgiff % sm ilt fnfej ?«nq ^Ft ^ 
■ sn 1 1 

7.2 srtffep rt^ ing\ ^ttngmq : srfe^ ggw % nrdN^ vmW # 

^rfe ^ fen Trar | nsn w% arfero ^mtq! ^ ^n-^r^nr % snmr ^rr^ | i ?€ 

^ ifR% qfT wftq ^nTRTO^ -t 1, 5ft 5nif ^>fe fe?n«r^qfe ft Tfr 1 1 
SRT nqrqm# % ^ anqnq % TO ^ ^ %R % fe^ ^ torr %r ^ srnnnt 
%3fkqf?r srqqgiRlf ^5n?fer| i nnpqR'R tqfnffe tro- cr^% 

arflRTfnqf ^TOJffe %■ TOR qff feR 5n TOcn I 
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Cn (H), Ni (II), Cd (II) WSCl Mn (H) % 

%o 5isn f o 

T^tTEpT finrw, 

[ jrr^— 26, 1984 ] 

( 7 i),41 J| Pt^- 8 -6 1 I'ttH fV=l HlsftT, (DEMHQ) % 

Cu (II), Ni (II), Co (II) a-^TT Mn (II) % fenM ^ 5rra- i 

^ % arpiR ^rt i 

Abstract 

Stability constants of complexes of the Mannich base with Cu (II), Ni (II), 
Co (n) and Mn (II). By Kamal K. Chaturvedi and Ku. Manorama Goyal, 
Department of Chemistry, Holker Science College, Indore. 

The stability constants of complexes of Cu (II), Ni (II), Co (II) and Mn (II) 
with the Mannich base 7-diethanomethyl-8-hydroxyquinoline (DEMHQ), have been 
determined potentiometrically in 75; 25 percent (v/v) dioxane-water mixture at ionic 
strength y—O.l. The values of log Kj and log have been evaluated using Irving- 
Rossotti method. The order of stability constants is Cu > Ni > Co > Mn which 
is in accordance with Irving-William rule. 

tpR? CRT ’R 

% S^cCRff % ^ 51TH ftRT ^STTcTT | I BTrftqTTrftfrEfrt*"®^ ^tcTT | sfk wm 

TffcT spTRT 1 m^sff % ?ff5ff 

% 5snfircq ftsRRjf ^ ^ ^TT t \ Tt: fiT 

%fsRr-8-|T?fRTftf^fit?f)5T (DEMHQ) % TTf^f % ?«rrfiTR (VM<r4T ^ t|| 1 ^ 
%f^4-Rr fqTTwft 3151T<IH 471 vi44)j| f^r^T w cRT TlTft€tt« 

STR 'Tf^fecT ftRT ^ ‘pfT | 1 ^ 75 : 25 tr^RTcT (v/v) frRRr ^ fi=0.1 

3 irrV 'R 3«rr 25^0.1“ ctt^^ tt ^ tnft^r i 
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(DEMHQ) ^ ?f?%^or 'TJRf^^fT^ (0.02 jft^r) ^ 

^[Tfr4 (0 02 Jft^) ^f ftr-cTT ^ m«T firaT4R feTT »T4T I fTrsT*^ 4jt S5T % 

^ ftT^r'JT ^"V 20 PtoYo ^ ^ 8-^?^ pR'jfr^PT (0.02 jftw) Jf fir^rm ’ftt i 

fTR f" ? ^T-? HCl ¥Rr ^ fJT«r>iT pTRai: %■ ?rTST 70-80° TT 1 ?p% cr4> 

'T’Rra'Tf^g PpJTT nuT I ffH"?: 3rpRr%irr Pr^spir 55 =^ 4r% 'RTsf f«n: 

f^R4r if % feiTT W aftT ftR?R w ?r SFT^ ^ %TT JRT I 

l?r?r ^ ^ srTFT fSTT f^r^r wr 138° arr ^rarrC 63.8, H 6.3, 

N 10.1% # SR- 'TfRTp'ra’ iTTPr C 64.1, H 6.9 cTafT N 10.7% | I ^ 

^ 5% TLC sm ^ arf I 

STfHF^ f^T aTJn- ^TJTt^q- STTT f^fsT % ^ %4T 1 J^T: STraf^a- 

^ an'^T ^r ^nwr w i f^r’T^ feranr 5r ^^nan i fa'^pR 

'R4Hlf<4i STf^ Jf tsrrT pp% 4^ I HCIO4 aaiT NaC104 % f%%4 |4KT 3TT5?r 3?^ Jf 
44T^ 4% I 

4144 ppflia^ 'fV'Tt 9045 ’ft-q'a- 4teT sm f4J4T 44T I 41-^4 4T44 

% f45r44 4g^44 ?(4R 4R% 4T44f 4H%44 gTIfTWIl^ (0.5 M) % 

3r54Tr4a' f4:4T 441'^^®^ I If 3T54144 4T?fl<3r4 % 4141444 if PplT 4^ I 

(a) 5 fir^o (.1 M) HCIO4-I-5 f44t (.70 M) NaClO^-1-30 Pr^fto I 

(b) 5 fir^fto (.1 M) HCIO4-I-5 Pmto (.70 M) NaC104+5 fir^o (.05 M) 

f5r44+25 f44Vo ¥T4t4^4 I 

(c) 2.5fiT5fto (.IM) NCIO4-I-2.5 Pt^o (.01M)4T5 f^44 (.1 M) HCIO 
if +5 Pr^po (.70 M) NaClO^+S pRfto (.05 M) Pr44 

+ 25 Pr^fto ^zft#4 I 

5T^4r 44T5ft f4 41444 40 f44to w 44T pRp- 5T4t4?r4-4r4 4T644 4ft 75 : 25 
5r%5r4 (v/v) 44 44p 4^ 44T I 3r4 4^-tT4 4TcfV % 4T3^T4ff (B 4T4f) aft-log [H+] Jf 
4444 % Ptff 44544 45frsr4 54t4T 4>T 44t4 f4i4T 44T 3pT ^4t % ST^^K 44? 3ri%%4 
Pp^ 4^ I 

4^ 41 4?§n44t4 I Pp sr4t4Tc4a> 49n3ff % 344^^ ^ af^T ar4444 4|f ^ I 

145 ^ jfe 3r54T44 % 444 aftsr4T ^t 4t4T ?4TpI4 ^ 44T ^ 4T4 4t 4t-lT4 t aftt 

4P:444 4 fRft I I 
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?raiT 


log ki-ka 2=pii (n=1.0) logki logk^ % qiq % qtJTflqr^tir 
qJrq qR'oft- 1 ^ srfiRr 1 1 

1 5r sff^g- qpctnpT qfTT^ | sr^TT^ 1 : 2 | sflf^ ?«rrfq?q ^ 


q^sb'q Cu 

> Ni > Co > Mn qmr w aft ^fqq-fqf?rqq fqqq'^*^’ % arg^R 1 1 

^TT^'t 1 

SFTFR 

H+ 

Cu (II) 

Ni (II) 

Co (II) 

Mn (II) 

log Ki 

11.52 

(i) 12.05 

11.72 

11.15 

10.65 



(ii) 12.3 

11.56 

— 

— 

log Ka 

4.45 

(i) 10.25 

9.87 

9.1 

— 



(ii) 10.785 

9.623 

— 

— 



(ii) - 

— 

9.89 

7.65 


(i) sTsf Msr Ir, (ii) JfqgTT qq f¥sr %, (iii) qsq fq^i f^sr ^ i 

frracTT-5TTq5T 

fq^qfq?iT?nT % anqrft | f o qq^Tqr qtq^r ^ftsr 

5RTq ^ I 

1. q^T^, §ro q=qo cfqr fqf^irq, J. Am. Chem. Soc., 1951, 73, 4837- 

2. ^W\^X, %o 17=^0 cfqT anfo J. Org. Chem. 1961, 26, 4078: 4070. 

3. tTtftqq sriqq flqz qqt %fq<T, qs^o, J. Pharm. Sci., 1967, 56, 987. 

4. %q, qo g?rT qto Tmqfq, Jour. Indi. Chem. Soc., 1956, 33, 326-8. 

5. ^mx, qqr Jour. Indian Chem.-Soc., 1964, 41, 200. 

6. %o tfto cT^T q^o, J. Am. Chem. Soc. 1953, 75, 3768. 

7. %o cfto, ftrsrtq qqr qjf’iqt, qfo, j. Am. Chem. Soc., 1953, 75, 
4306. 


8. q^, J. Org. Chem. 1954, 19, 907. 
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11. %o, 5i«n ^flirgr, Tr^ffCTrr, ferw qf^T 1983^ 26 (2), 83. 
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15. %o, Amine formation in aqueous solution, ^ra, 1941. 

16. qrro g«n ft^a, %o ^O, j. Am. Chem. Soc. 1945, 67, 2003. 

17. ?fta, tfqo erar q^o q^o, j. Chem. Soc. 1953, 3397; 1954. 2904. 

18. r^o snfo, A Text Book of Practical Organic Chemistry., ^eHa 
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19. Quantitative Inorganic Analysis., tfft^rft^ eiaT ^o, 1959. 

20. ?fta, q^o qao q^® erar ^airs, q^o, J. Inorg. Nuclear Chem. 1968, 
30, 1215. 
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qto %o qftq ?tqT STRo qqo gspstf 

^mn, ^ srt^ sre^mre 3n<s 

awitH %| ^KTOEft-5 

[ SITO — 20, 1984 ] 

qr^m 

^ ?ftsrq^ if 4>T5f ^ ?ffr?riTt4r?:fli mmr 4?t srsiraH fw I 

jtft ^q^fsa- t 3rfa[4? iit I 5r%4T t fr ^ gf-r+'g^i Met ^ ^ OT4>r 4 :^ 

1 1 ?nT?irT % iw snra ^ 4f arwr ^ir^ssr ^ ^^scw 1 1 

Abstract 

On minimizing the duration of transportation when demand exceeds avaUability. 
By 1?, K. Pandey and R. N. Mukherjee, Applied Mathematics Section, School of 
Applied Sciences, Institute of Technology, Banaras Hindu University, Varanasi-5. 

In this work we deal a minimization problem of the duration of transportation 
when demand exceeds avilability. In this process we also use Vogel’s approximation 
procedure. This approach to the solution of the problem is different from all other 
existing ones. 

1 . si^^t 

^ I ^ ^ ?rrfeiT, 5 ^^ g«r ^r^iT 

rrt rcr cr«rr 5rR? rrt 

% RfiCRffr ^ ^ ^ STsqRR ftRT I WlRRW Jf 

RftRfT EfTRfir ^ RR?RT 4iT RR g?rT ?! STRRRR ffTRl | SfSr RTR % 

3tfsR> ft, RTf^ RR?RT % RTR^ ^ ft t 
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?r«n 


/ 

2 . ^ 

Jiff fir spf ?rtT^ qr ^ ?9rr Jr f%=^ ft? irt^r grtmfer Jr 

srfsrqr ^ t fir 3rq% ^nuT^n ^«rr «-if^ mJr iftq'fq' ?nr?irT q-i: f^ri^rf^rfer 

srfJt^sif % HT«r Iwy; 


m n 

E Giz^ E bj 

,-i j^i 




n m 

E bj — E ai 

j»i i-i 


irun dij ;3^Tr ■ ^rr^r i Jr ni^rsJT j gr^ ^qr? % qft^ffr qff irr^r 1 1 a,- ^firir i Tr 
qft ^qrntf 1 1 ftj li^rsir ./ q-j; sr^j ^srjqrf qff ^qq^qf M 

Bqqftsff % aTicnf?! i Jr qinsf j wqr irpt-ftrafr®! t ifqcnr srqfsr gfqfqqcr qr^qr | i 
irrirr Xy ^rfirq * Jr ir??ioJr j qqr qrf^ ^s^rr? q^ ^qn^qf qff ?i®qr f i firr^f ^rq^ir ' qrq- 
fJrfe?r I 


m n 

z=^ E E Xij dij 

i»i j«i '' ^ 

(2.1) 

2 =max {dij ; Xy>0(i«=l...w, j===L..n)} 


qq i^qqiffqrq'rr qrq fqrrrJf fqurfqfeq sqqsrrq | 


n 

E Xij=*ai /=l...m 

(2.2) 

2 xij^bj (;=1, ...m) 

l=*l 

(2.3) 

^ (i=l.../«,;=l...n) 

3. f^r qit snaBtn 

.(2.4) 

m n 



^ iff 27 a,- c 27 bj ff qftqfq ^TTpOTf ^ xi^ qq? 5ftrr ?qTfqcf qr^' I ^ ?ffq- ^ 
i=i i-i 


fq^ am rrqi % qfrq-fq qrf qrc fqqr ^ttctt | i ^ 5 ftq qq; ^q^rfssr, 

n 

bj ^ I I oq^sri^ff ^ ftrq* ST^TT % ^ ^RTfT | 


n 


S Xjj — di 

J-i 


1 = 1 , ... m 
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8IST^ 

n 

^ j 

m n 

= .S a,- 2 bj=cific^x 

r-l y=l 


^ ? 5 rT 

Jr ^ETHTF^ ti^wr fJrR’firfecr ^ t 


' 

m+i « 

2ari ^ E 

i=l >1 

Xy- dij 

(3.1) 

^ ssT^sr# % 



S Xij^Oi 

i-i 

/=l...m-l-l 

(3.2) 


m . 

E Xij 

t“i 

1=1, ...n 

(3.3) 


Xij>0 

/=!,.. .m+1 

J=l, ...K 

(3.4) 



«+l « , 

,. w ?nTT -S a,- = 2 ; bj 

i-=i j“i 



3Tqfg;3rM^% f^tr^ ^rf^ 

crm^HTt^^TTT 

,^^?r%f%?ft3T?irn?ci®T?r^%^rTW5P>^%^Tm7:^feTT'5rraTt 

% 1%% y^i»^JT {(dij : 1=1. ..7M,J=1 •••«)} ^ Sk (k—l, —q) ^ ^ 

1 1 sr^ sk^ ^ fl% 1 1 ■S'l 5r 
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q'qr ^ 

inq 41^ dij I, Si ^ qf tHT qi^T qi% dij ^ciTTfq I t t ?iq% 4?q JTR qi% 

dij I I W% ^ SK (K=\, 1, ..., q) % dij % 5 r^ Xjj % MK ^ 

4 iT^ I I MK gPTT^ ?fWTq I I t^'Tqr ?nT?qT % ^ Jf xy^O (i=:l.:.m), 
(i=l.../i) ^T ffra-f^w | ^ 

z=C( S MK Z Xij) 
k^i sk 

4 ?t sirq-sTRlf ( 3 . 2 ) g-«TT ( 3 . 3 ) % arrcTqs' 4 r?: f I 

q?f 27 xii SK % grqfTsrcT dij % ?nr 5 r xij ^ ^grr | ct^t ^ 

SK 

Ci^Z MK Z xij)=MP z srqft? P=min {K : Z x,v== 0 }. ( 3 . 6 ) 

( 3 . 6 )^ c sR^qr MisT ^ w ^ MKjc+i ^ ^rfaRF qFr^rr |i qf’ 

sqR ^ qTcT I 1% q?5cr qq?qT t^fcqqr ^R^TT % g?q | qqff^r qtqf ^Rwaff ^ 
q?5fiT^45^q ^TT^TRTqt^'ir jCy>0{z==l...OT,./=L..n} 4JT fqgfr'q 4n[?rT| ftR) 

q?T ?ft?r ^ q^crsq ?r4? ^ qpcqfq 4^^ sR'Rrq ftqr i qf ^cq’ ?R?qT tfeqr sftqrqq 
sRqT ^ ?rq?qT | qrqqf qftqfq ^ fqfsr ^ aq^rFft ^ 4?-?: t i 

4. ?f»5qiRq? ^qXfTtq 

srq §Tr srqfr^ qfeqr 4 ;t m=3, «=3, n=5 fqRf^fe^r qq^qr t qqqtq 
qqr ?q- I’sqr^q^ qq^qr srt qRqV fq^qq- f?Rqf^^ gTTT feiT yrrqr 1 1 



A 

A 

Dz 

D, 

jy^ 


01 ■ 

90 

50 

70 

60 

40 

60 

02 

60 

90 

80 

70 

30 

70 qqqfe 

03 

50 

80 

80 

70 

60 

40 


30 

30 

40 

30 

80 



qfq 

fkRflft— 3;qT qrafV qR^ft 1 27 a,- < 27 bj (200 ^170 iqrT?qt=30 ^T?qf) 

siq; qfrq % ^qt qV qqRT qq? % qftqiq qft qrqq 4 jt ^ 4R farqr qrqr 1 1 3;qT # 
qrqqt PrRfqfeq sn^q q^q qr ^qV | 




HR^^t 1 



Di 

D, 

■^3 

Oi 

D. 


01 " 

90 

50 

70 

60 

40 

60 

02 

60 

90 

80 

70 

30 

70 

03 

50 

80 

80 

'70 

60 

40 

04 

0 

0 

0 

0 

0 

30 


30 20 40 30 80=200 


1 ^ i ^ Of cnrr j ^ Dj snr srsEftra- f^qr qqr 1 1 

qfrfesFW (i,;) % ^ (z=1...4) ^ J (j=1...4) cl^ % qfc^ 

qrm ^ ^ I I W ?rfT?JTT 4JT 4^5^155 4v5R SKT fefT ^STTcTT | 

z=max {dij : Xy>0 (i=1...4, 7=1. ..5)}. 

2=1 4 

fqqr WT I 


5i={</ii d22} 

‘5'4 = {^14> hu hs} 


5*={f92’ ^43} 

4«« 


^24» ^34} 


S5 = {di2, ^31} 

*S'8 = {^41> ^42> ^48> ^44> ^45} 


S^, 5*, 58 54 , 55 , 5e, 5,, 58 1 d,j % qR 90, 80, 70, 60, 50, 40, 30, 0 I I 

^ 2 srm | : 


2 
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qTTj|5T ?rarT 

gTTnft 2 5f STTgr^ ^feqiT # ?f®TT 7 | ^ m+«— 1 (5+4- 1=8) % 4^? | 
cr«rT f 5T sTCf^rs ^ strh 1 1 'rfr^ f^fsr ^ ^ttt^ ftFfrf^fecr srm % 

1 1 

mT'jft 3 


^FTTFITT ^ ^ ?nT?iTT ^T fq-^OT 


M, . 

30 

M5' 




:4o ’ 

■*■ M3 

MjJ 

■] Ks 



M4 

Ml 

1 

M 2 

30 

A“l 

!“ 'Mb 

My 

30 

M5 

M2 

'Ion 

\_ 

Uu 

M4 

M2 

M3 

Mg 

Ma 

^0 

Mg 

Mg 

Mq 


gs a -griT 3?TErr^ pr 4>t 3r^?R 4?) 4 ^ fen 1 1 w 

?nx:^ Jr mr'Y st^tstt^ ^f^s^naff % ?fer (zij—Qj), (3.6) 4 ?t ^nfe c % ar^srqtq- % 

anr^rinr^ | aft w ^nrar 4 ;t ?ft?r4i | fe ariErr^ fsscrir | i ?R?*rr % 

fen '^nn 4ft ar^qrrn 4J'?nT =41^^ | feRTferfen | 

Z= C(A/i(Xii+X 22 ) + Af(X82 + Jfas) +Af 8 (Xi 3 + JC 24 +^^ 34 ) 

+ Mi(Xii + X 21 + X 35 ) +3/s(Xi 2+ xr82) + Af * {Xi^)-\-Af 'jipCt;^ 

"r3^8(^41 ”^^42 "f'^43> ^44 j ^ 45)) 

c ^=8 % nrn (3.6) sm nfeafer 'j^n 1 1 


nirnt 4 ^aecTir nrarCt 5 ^ 



2OM5 

10 


30 

Ml 


M 3 

M 4 





20 

50 








M2 

M, 

Mj 




10 


30 

M2 




Ms 


M2 

M» 

M 4 



30 




M, i 

Mg 

Mg 

Ms 


arrsnr^jcr ’wrf 4^ mn nRwt 4 Jf |, anETT^ gn^rn int 4 ft m % nfer 

fern nnr t I ^ ^ | f45’ n^nn nrqn max {M 3 , Mj, Mg, M„ Mg) | n*rfc( ng- 
= 5 ^ S' 3 ={<fi 3 ; dii, fen% sr^ arqq^ 4 :t rnn 70 I % % nnn xy I- xij 
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1. HXiTT ^ (V, a) 

2. ^ ?T^5r- 

3. ^ «T^*r 5ITT?j3 
?T^5Rt?IHT 

4. gnf % 3i«3f ?f ^T^^^ 

5. 5T?®tT ’fJnfeaTlt 'E5J5T jFa 

?wi^5t 5pT 

6. ^rrsfff ?f wi sftt §?r^T 

snffa^ 

7. 1:2:1 :2 J 24 STTT 

■O' ; 

gif % sr^ if STH % 

qr ^tni firaimt ^ 

aura 

8. irrar^ aiwr sra wr, 

% ^ratsTfs t ^?«ra 
!3?q% crar ^Pra jf 

iT^ra 

9. ^ra-aira W 3ft# srara # 
g^ta #raH#3Rn at ftmt- 
firirra ^ 
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^ ^ ( V, A ) 

5rRt^It TWgTT {^0 Slo) 

[ sn'^ — 4, 1984 ] 

^TFtT #ifV ^ (V, A) T?: 5r4ir ^ i 

Abstract 

On the (v, A) sammability of Laguerre series. By B. L. Jadiya, Government 
College, Rampura (M. P.). 

In this paper, we have proved a theorem on (v. A) summability of Laguerre 
series. — 

1. urt Sn sPT^rf ^irt Z C„ % ra ^ ift»n)5r |, mr {A„} ^ 

^ ^ I f4t Ai=i sfk A„+i-A„<i 1 3r5^ {5„} ^ 

^TTSIT Vn (A) SRHT % | I 

F„(A)=^ 2 Is, («>1) (1.1) 

^'jft 2 C„, (V, A) ^ 3f5^ [v„, (A)} srfifnErKV 1 1 

f%?fV *5^ /(;c) € i(o, oo) ^ vTPlT ^ rm^ % qfwfer tw 

“SrRTT I I 

f(x)^2 a„Lr (x) (1.2) 

ft*=‘0 

a„= {r (a 4- 1) I" y“ f(y) O') dy (1.3) 

API 
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^0 ti5ro srffiTT 


m 


g-STT Z„ (x), n ^ WFTT I % 3rq-^T5 

(1-w)-®-’- exp = S iv“ (x), a>~ 1, |wl<l I I 

\A Vv' ;2«0 ^ 


2. ^ofV (1.2) ^ %5tT^ %Tr¥®^ g-iiTT q-T%[^3 5T^ fg-^, 

f%3Tr TTJTT I I 

Jt^sr A 

^fk a> — 1 ^>0, % 

<^(0=j* \ 4 ‘ (>’)l <^>'=0(/“+^), r-^0 (2.1) 


f "w (2-2) 

cfSTT 

j an \<f> (7)1 flf7=0(l) (2.3) 

?fr (1.2), x==o fk% 'r^/(o) jft’T (c, a+iS+ 1/2) ™?frir 


I\a+l) 


(2.4) 


- ftr I f% (i.i) ^ A„=« TK (V, X) ?rqi5r^5rr, (C, i) ^qr^ircrr ^rT^ft | 


xR^sR^ir ^x=oqT^'jft (1.2) q?t (F, A) ?fqj^nf)iraT TT ffn^f^rfer st^ 
f%5 1 sr^rq # ?ra (2.5) sri^ a % sqrqq? 1 1 

sRlrar 

irfe {A„} '5[<iTfqjt qn" sm^fr sr^sPir w 5rq>n: | fq? 


, _, . , ,.1 lim ^ 

Ai-— 1, A„+i— -An^l r =0, 

?ft (1.2) x==o TT jftq/(o) qrt (F, A) ^rqiWfftir fH), g^rf 


, t-^0 

(2.5) 

„-ia/2+aM ) 

(2.6) 


I 
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?nsrT 

j"’ eyii y-wi^+i3im |^ (■,,)] dy=0 |n-w/2+3/4) (2.7) 

Sfff <^(y), (2.4) SRT 'Tfwfro | A(n)=A„. 

3. sr^qr qi) f^vnf^fed' ^ STg^q" (order estimate) ^ 

srRqqrq?^ it’ft i 

^ : [§rrft [3], 175] ^fk a c ^rar w 

|f gm n-H^oc, ^rq- 

W) fO(n“'2-i'*), (3.1) 

L„ (x) =i 

[_ 0(n'^y, o^x^cln. (32.) 

rf^Tq^nf) a ^ A % aftt: WT?5rf^, w> 0 , 0<'>?<4, aq’ n-^co, 

% f%S[ 

max x^ 1L„ ' (.x)i ~n0 


Q=< 


fmax(A-l/2, a/2— 1/4); w<x<(4-’})n 


Imax (A-1/3, a/2— 1/4); 


[^feir (2), 239] 


(3.3) 

(3.4) 

(3.5) 


4. ^ TfOiTTqT % 


V (a> 

S^(o)= 2 a„L„ (o) 
m«o 


7} fco ' 

= r - 

m==*0 J 0 


(a> (ce) 

ey ya f(y) (y) 


r(a+l) 


d/ 


J 0 


(a+l> 

e-y y<^f(y) L„ (y) 

I>+1) 


dy 


(3)1 


Vn (A)=^ "2\ S, (o) 


==- {[ 

An IJ o 


^ i(ar+i) 

,c-.J'y“/(y)4 (y) 


dy} 


r(a+l> 
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1^0 srf^T 




w ?rTfi^ jir (2,4) % ^qTftJT % 


1 foo f (a4-2) ( q :+2) ^ 

K, m-A<')-l I . # w { w } 4- 

=p+r +["+[“ 

Jo J cin j w J n 


(3.2) % sTsfr^r ^ 


— /l + /2l-J3+/4- 


/yia+2\ cdn 

^'“Kv)L 

= o (^^ j . 0 A («) (2.5) I- 


=0 (1). 


[3-1) % snrt^r % 


/Ylpn\^zf%\ rw 

f^=:0 j;a/2+6/4|^ (J,)| 

/„a;»+ 8 ; 4 Nr/ a. fa- 

-fi(— 


s ("-^‘) [(jSaj: -11 W ^y] 

o(5^‘)[o (!)+<>■{»-«■-•'%.,}] {(2.5) t) 


(3.3) ^qj (3.4 )% SWtq % 


5=0^^^^*) I eyi* ^-«a/s+6/4) (^)| dy 

=0 0 ( A (n))}] ((2.6) 


= 0 ( 1 ). 


(3.3) q (3.5) ^ 

74=0 (”— ^) 5” Wl dy 
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( 


fiajz+m 



K -<“)*+®/4) A („) j . 


=0 (1). 

3r?r: xrJrJT f?r5 fSTT i 

fcTfrriT-5rm 

SRgcT JTTW ^ tflFTfr ITTO?#T % gto %o sift^R ^ 

3 IT ^ I I 


^51 

1. ^TF^f^nnsr, fo, Trans. Amer. Math. Soc., 1935, 38, 10-47. 

2. q1%, r^o, Vikram Math Jour., 1967, 2, 41-61. 

3. %ft, # 0 , Amer. Math Soc.. 1959, 23, 
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q^fo 

qfotcT ftWFT, q g T fq ^i g PT, fHT^iq 

[ STT'^— 5, 1984 ] 


5r1ar qq Jr ;c=l t’c t^rt^ #<!ft ^ t?: qJnr ^ 

’ll 1 1 


Abstract 

Logarithmic sammability of Jacobi series. By S. P. Khare, Department of 
Mathematics, Mehta College, Bharwari, Allahabad. 

In this paper we prove a theorem on logarithmic summability of Jacobi series 
at the point x=il, 

1 , ^ ^ | r srq^ z fqfq % 

arqqr l (S) t iWt, -Sr % ^ qiq % f?r^ ^fr sr^crrT^r (0, l) t feiq 

ft, qfq 


Lim 




x”=S, 


^ff s„ ^ Za„^ srtf^r^J 1 1 

2. qPTT f% f(x) [_ 1 , 1 ] Jf X % sr^^ JTm % ^ q^nr qfcqrftcr 

I 

(1— x)“ (l +x)^/(x) dx 

^ 'rftqiqr % srprn: srfqiTKt 1 1 ?t ^fJa?r #4frqt ^oft | ; 
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irg-o cfto 


^ a> (a /3) , , 

f{x)r^ Z a„ P„ ’ (x) 

n^o 


( 2 . 1 ) 


f5r?Ff 


(2«4-aH-i3+1) rCw+l) r(n4-<x+i3 + l) 

2a+^+i r(«+a4-l) r(n+^ + l) 

x|'^(l-x)« il+x^ f(x) (x)dx. 


<o:,l3) 

?r«rT P 




I 


Jr ^rrrf^i ^ ar^arw [-1,1]% 


(^) (a=0=j8) 

««0 


% (L) q"^ ^frsrq^ qqn’ftrcr feqr | f^r^rJf qJirar ftrs 1 1 

aim A 

J j I/O 

f->0, 2 a„ Pn (x) f%=i z=l qq ^ % (L) ?fqmffrq ^qt sr^f 




^ («)=='{/(cos u)—A} sin M I I 
^ (^)={/(cos <I>)-A} 


^|f ^ srqq; | ^ aJrq ^qrfqq qr^ 1 1 

a%a 1 


(log I/O. r-^0 


( 2 . 2 ) 


^ (2.1) ^ X‘=i qq ^ if (L) Hqr^r^q itqV, ^ -i<a<-j, +J<i3 



^rr ?ft 

S-i (1-^)^'*”''^ i/WI 

^TT ftvC 

f{x), X ^ I I 

fk'qf^rat 
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(2.3) 

(2.4) 


1. st^ srarn: sfiTir fg?! z==-l % ¥^ti 

5t%q' o 5rm jS STT^r^lf ^ ^T 1 

2. srf^sr (2.2) ^ ^ I ?fr ' 

f ‘ 1^ (^)l ^<^=0 (f®'* -“ log 1/0, (2.5) 

I 0 

\ 

3. 3T^ f ’T STO fes 4% f ® ^ TfWTr ^ ^ | 

^ 3^51 =^5r4v?: siT^^q^T qf’ft i 

StiritRST^*^ 1 

irfe a, jS I, C firira' |, ^ n-^no eft 

(cos 6)=0 («“) 5rff 0 <e^Cln 

aJrfitapT* 2 


31^ 


irf^ a, ^ ^[^etfar^P |, eR 

p;^’^’ (cos ff)=«-i/* k (6) [cos (J7«+y)+^g^] 

l/n< 0 ^ TT— l/« 

, g\-a-m/ 

fc(d)=’n'-^'*^sin^j \^°^2j 


airfit^ 3 


N=n+ 


a+jS+1 

2 



TT 

2 


iTf? (2.3) a|t |, eft 

f^-1/* |/(— cos I)— .4| dt=0 (1) 


AP 2 
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irg-o 'fto 


sr^iT ^ ^<1% 

STTcT I 

(l)-^ = 2«^+^+i A„ [[ [(sin (cos 

. I y(cos 4>)-A [ P„ ’ (cos 4>) 


5r|T 


3r?r: 


sr^ 


_2-“-^-i r(n + a-!-ie+2)_ 2-“-^-i 
r(a HI) =i’(afl) 


00 y« 

^ - {5„ (1)-^} 

««1 n 


r = a 4; [ _si4)“- (cos !)■'“ , (« i>r' Vs « 
[«fi 5 0 ^ (‘^°® 2) ^ ^r^^'^’ccos <^) 

= o\ 2 xnno^ iV”" +r U0I 

L W*®! 'Jo Jl/« J ar—l/n) J 

=0 [/ 1 + 4 +/ 3 ] 

1= O [ f ^2a+i 1^ (^)I „a+i 

=°L5--»(o^)1 

(,-0 |(sm|)°‘"‘ (cos-*)'**” \^, («| rf#}] 

+o[i:sc.„-.J-’;»{(si„|)«->»(c„s|)'’-''’ |*(fl| 


/2,V/2,2 ’ffT^T 


srJrfif^BT 2 % 
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3r??r Tt, 




js+^>o 


= p 1^ Z x” n“ ^ o (log n)j 
-ojlog(j-^)} 


4»2 = ^ j ^ ^ 2 

= O 2^ X» h“-3/* o (log «)j 

= 0 {logybl 

73=0 [2^ X« n" j i;„(®“ (‘^°® 2) ^ ^ 1 

=0 [ 2 ; x" n“ j 3 ^”(cos 1/'"^ {®“i} ^ ^ ^)-A 

(]S,q:+1) 1 

. p„ (cos ^) I 

=0 1^2; x" «“+^ P ” ,^«^il/(-cos 4 >)—-^\ ] 

JT^ (2.3) ^ I ^ sr^ftRTT 3 %. 

7 g =0 |^2J x“«"+^p^” l/(— cos ^)— .4] 

=0 [r X” jp ^^-i'»l/(-cos 
=0 |27 x" n“'®'® I 

-o (logjlljl 


o < -^ 
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1^0 ifto 


f{x), X |, ?ft 

4= o [2; jc" n“+^ £ '" ^6*^+1 IV- {^) I </^ ] 

-ojlogjL) 

ir 

fRTfIrTT-5rm 

iTo qo qvfo ^T 3fT«rnt I f?r ?ftHr7^ ^ chEntt t in’f- 

^5T fw I 

f?r??T 

1. stjfo ?l??7r ?No ^ftHTo, 1958, 33, 212-220. 

2. 5frT, 410, 'rast'ii, 1970, 2, (t^o t^o), 185-190. 

3. m 1970. 

4. Jjfto, Orthogonal Polynoniials, 1959, 
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C\ 

x^o x^o 3nr^^ 

lT5Cro %o ^*Tf 

fgwPT, ?rRr^‘m ferwrgT 

[ srre— i^Tt lO, 1984 ] 

?rrd5T 

Sirp" "PT 3|'-d<IVI [—1, 1] % X=+l "IT ^ 

qr feir wn 1 1 ^^rxj 5t%q % ^nr^rr^ | aftq 

% JFPT qrt 3Tq% Jf 4)^511 1 1 

Abstract 

Absolute Norland snmmability of Jacobi series. By S. N. Agrawal and S. K. 
Verma, Department of Mathmematics, Government Postgraduate College, Bilaspur 

(M. P.J. 

In the present paper we discuss absolute summablity \N, q„\ at end point 
x= + l of the interval [-1, 1] of Fourier- Jacobi series. Our theorem is analogus 
to result of VarmaPl and includes the result of Choudharyl^l. 

1 . ITFTT E a„xr^ 31 ^ I ^ ^ {■S J I > ^ 

^ (Norlund-Summability) ^ q>|T '^idl 

r„= 1 E q„_k Sk ~^s n ->00 

Un iro 
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3T?r^ 5r«rr 


5r^f ITT firf^rcr | aftT 

(>„= J qk q_k=Q-k=0 ^ <2„9^0 

k^o 

irfsr 27 lf„-r„_il < 00 

^nflf 27 =pt cncTr?f^5T^ \N, q„\ ^TcTT | l^T 27 a„ e \N, ?„1 ^ 

t I 

2. TTT^ f^/(>:) 'S^f^ | STg-^^r — % ftrtT q-ft^ffercT 1 1 

f(x) % ?f!T^ sT qt 


/(X) - r a„ (X) ( 2 . 1 ) 

gTTT ^ qiwt I 

(2K+a+^+l)7’(M 4- 1) J’(n + ®“1“^ + 1) 

2“-^ r(n + a+ 1) r(n+^ t- 1) 

X [" (1 -0“ (1 + 0^ /(O (0^^ (2.2) 

J ~1 W 

«fqt (2.1) 'T'a'ft^ftir «rqt (Ultra spherical series) t STTcn | irf? a=iS=A 

-1/2 sftT (Legendre-series) *1 q-f^ a=p=0. 

x=cos 9 ?r«TT a=;8== — 1/2 'TT (2.1) «fqt sr^ffTT?! (0, v) t qj^R /(cos 6) 

feqvtqftrfcT «rwV if qra") 1 1 ^qf qff qR If frq ff t 

qqr % qifq r qrqfqjqq ^ ferr | i sr^fq qq ^ fq^ qqft’J % 

qfqqrq % qqqiq qftqrq ?nq fq^qr | i fqfqis? fiqfq t qq qrr q^, qlsRtfy % 
fqrqfqi%q qitq qf) 3rq% ^ fqf^ fq;^ 1 1 


sJrqC^i 

qfq {q„} srqRqqr arq/f q^T qq; | sftT {q„-q„_j} fq?^ qT'q qftqfiTra- 

arpjq I qqr 


27 

n=3 


^a+3/2 

Qn (log«)^ 


<00, A>0 


( 2 . 3 ) 


sfk 


So {(log 1/1)^} ^^+0 


( 2 . 4 ) 
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?ft x=l 'TT (2.1) #^5rift-3r \N, q„\ | a^- 1/2, ^>-1/2 sft^ 

irfcT^s' 

J I/Wl dx < CO (2-5) 


^ f^rq-^r 3r=rt |, 


f(^)= [/(cos cl>)-A 



( 2 . 6 ) 


fq- fqTqf^rfecT sr?rq %5 i 


{q„} ErqTcqq? srqff qq qq: I qqr {q„-q„_i} qftqrfqq 


j^a+zi 2 

y- <00, A>0 


B-i 


sfhc 


Ct f \ 


(2.7) 

( 2 . 8 ) 


^ %|x=l'n: srq/(2.l) e |iV, ^„1 qqf a>-l/2, j3>-l/2.3f)T ^frq srfqqfq 
(2.5) q?5G2: ffqi ^ 1 

3. 5l%q qrr feg M Mllfqq qsff ^ srrq^qqqrT I 

q^fqqpT 1 


=^sn(t [ 1] (172-173) qfe 

X„(0)=2“+^+i 2 Xk p[“+ (cos 6) 
i”0 

^11 

^ 2 -a-p-l nk+a+^A-l) 

'^*T(a+l) r(* -1-^+1) 

^:„(0)=O(/i‘‘“+») o<0<l/n (3-1) 

ir#)=0[«“«'^|(siii-) (cos^j -(-(^sm^) ^cos^) }] 

(3.2) 
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5r2iT wJTf 


^«rT 

jSr„(0)=6)(««+?+a), 5r-i/n<^<77 % f^rq- 

StJrfilspT 2 

5(n?TT fe 


(3.3) 


5 ^= Z Sk. {q„} 

« fc=0 


ET^TT^rr^r 3r^ SPT STf^rir t sftT {q„—q^i} cT^IT 'Tfefr1w?r ft ?r«TT 

2^ <«> 

Wt «f''ift S One \N, q„\ ftqt I 

^grqtrfw % firq [ff^nmr [2] 253] ^ i 

S^rfinPT 3 

^srft [1] 50 174 


qjt'ftfT stFcRt^et (2.5) 5 rf?r^Eff % | 1 

J ^ I /(cos B)—A\ (cos^) do <.00 

or cosh 

% 

2n 

|/(_cos t)—A\ dt <00 

airfiRiT 4 


(3.4) 


(3.5) 


irf< ( 0 ) sTiift (2- 1 ) ^ a^TT 5P*r n^f f^srrff iftT ft ^ft stFctsfet ( 2.8) cr«n 
iretqt^ 5r%^Er (2.5) % ^ 


:(i) 


r 1 




^[|fi(l/«)}A. 


((3.6) 


arits^pi 5rsiT TTgrt«i ^ ^T sf^ft (2.1)% f^| x= + 1 5r«w 

f^T % n% f%^Rf JT>r ftTRfvrfw ^ 3rT%iT I 
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5^(0)= I {Si 

A=o 


' = j", Fi9) K„{9)de. 

srJrf^T^ ^ ftra |if ^rt f% 


" A=0 


=ol-^^l 

i{e(i/«)}^i 




4'* w-yr +iL +17" +!L j ‘*' 

31^ 8 =|?iT |3rr ^teT 3p^ 1 ,1 

— ^i+-^a+-^3+/i> 

Jr (3.1) ^ IT 

l/il=0(/i*“+»)|^"‘ 1F(0)1 de 

I T 


=0 

j, ^ (3.2) ^ ^*'n: 


^a+3/2 1 

,{2(^1 




PfS / ^\|-a-5/2 , fl\-j5-i/2 

|/,|=. 0 .(n“+i/**)[J^JF(«)l(sin 2 ) (cos|j dB 

rS f 0\-a-5l2 i Q\-p-tlt *1 

4 f^JF(0)|(sin5) (cop?) dB\ 

= |4ll + l/,.3l 

I/4.i|=0(n“+i'*) I* ^ 1/^(0)! dB 


( 3 . 7 ) 


(3.8) 


APS 
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snRTw 5r«rT 

0 aim 1 s 


0a+zjt 


L.s'lGoJSp 




arcTiTW 

/ „a+3/2 \ 


^ sr^ 

/ „a-h»/2 \ 



r ^a-f 8/2 \ 

(3.9). 

3W 

sr^^a" (3.4) ^ OTiftTf gtT /, % ?rs?q- fq 



/ „a+s;a \ 


„a+s;a 


3r?^r Jr (3.3) % 

|4|=0(na+P+») f' lF(0)ld0 

J v-l/n 


« fir / /9\*a+l/ 

O (n«+^+*) J ^ |/(cos ^)— ^|^sin| j 

0 (n“+^+2) f"'“ l/(cos e)--A\ e*^+i rf£> 

J 0 

O («“+i' 2 ) |/(cos 0)-A\ 2 ^ 1/2 

O (n«+i'2) tr^qt^r srfn^ET (3.5) Jr 


(3.10> 


(3.11) 



«f 'ift 
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(3.7), (3.8) (3.11) ^ 'TT 



4. airar 

srirfw % st^k 


s (B) 
.=„ S(^) 


CO 


-0(1) 2; 

27“ n 


yce+3/a 

(20^ 


= 0(1) 


sfirir % 5rfcra?Er (2.7) % srg^TK 

2 % sripT gw !■ f sn i 

f^fjiT 

1‘. W^srrV, 3{Ko TT^o, fgaH aftw? 1976, 19, 169-177. 

2. f^^art^r, trqio ^o, aPTo arres’o wtwro, 1967, 7, 251-256. 

3. ^TTt5f¥, l3[!To to, 3[T<H*t>'W, 1919, 16, 1-19. 

4. ?rwr t(?ro, an^ o wtwto, 1970, 3, 111-123. 

5. arrt^WT'B, % tJlFfcm, 1939, 32,39-135- 

6. ■^, t(Wo, WHO qr^o *Iho, 1929, 16, 237-254. 

7. HWf, i^Ho %o, ffSHH WHW 'Hk ?Nio, 1982, 12, 1439-1446. 
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cW W^O 1^0 X^O ftrard 
xwmn wwtir f^sfH Tf|TfenH?i, ^an: {xfo sio) 

[ srrg— 3Pi^ 9^1984 ] 

sT'TftrcH: ^T?ft % sra^f ^ aitfiriw 'rm w 1 1 ^ 

sTJ^f ^ arfsR Ct aiTcrr 1 1 

Abstract 

Presence of chromium in hen eggs. By Km. Shikha Saxena, Snjay Tiwari 
and B. M. L. Tiwari, Department of Chemistry, Government Science College, Rewa 
(M. P.). 

Chromium has been detected in the egg of hens accepting waste chrome leather 
as food. Due to this the eggs have bad unpleasant taste. 

% trre 511 % ^ tr# arftrrr fim?rr srr i 

^ ^ 3IT^ «ft 1 W % 'PPOT 'iiPT %■ STTB 3T^t ^ ^ 

parr 1 PTPFPP: sts# st^ ar Na, K, Ca, Mg, Fe, S, Zn, Mn, Clj, P snfp dr^l 
^ ppftpfp TTPt aript 1 1 PTP |r spj^r % trm 'Ripf pp sfW fTotT=^ ptp 7.6 ftpi 
I 1 spj^ PP pH“PTP 8, 9 PT srfkpt ^ 'PTrTr | rfl STJ^T PP ^1? ^<W ^ ^TPT 
I |[i-2] ^ spsTR f%=5np: fpTPT PPT fpr 'iMprar ^ ^ 1%f^ 

^31 3rpf |5 fp5%PP ’?P P?TP PP 'ftotr^ PNP fpPfT 1 

SjjftnTcar^F 

WPP tf%fer pilft % p 1 'fto i^P PTPP atpip'lpra' 'TTo pte^ (^o- 

i55ro-49) SRT fePT PPT I 
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fcT^TTV cT^TT 


cfto TITO ; ?f^cr snit % ?? q?r Jf srrg^ stct % gr^r 
# ^ 5TTT ars# q’lTT I ^T ft 1^=^ ’TFT 6.95 TFTT »nrr I 

ITr% ^?IT I f% Tf^fiTcT 3T’I^ 'fl'°T’'q' % ^TK^T f'O'f T^XITT ■•T|T ^?tT ^’TT I 

JafTfST 3T3rft # ^ STFcf SPTJIT : fTTf^T^ tfHTff ^ Tfsrf^cT artigf (800 THo) qit ^TTf 
SPX f^fT STO W f^iIT ’rqr I iTf STTFT f?TrT ’T^T f^T % TTFR fTri%q>T 

^Ftt’t Tf f5Tirr 51^11 T^«f 3iTTr ^t T^rf 1 ^rgr fir ft ir^ aft^; q?T«f qn t^t qnm ^ 

w eft fTr^rqjT qit t^er-’T'Tf^ ^ ^ 600 (+25)°C'rT: ^FTTrir 60 

Tnr f^iTT irinr I 5^T qfT^‘ qT f ^-5ter tit qft tt?tt (20.0562 Trro)5rTF|f faf% Frqfer 
qr^-^f^5r ^ ^ttct Ca Cla ^ 35T?: fqr^ qfT fw^rr iftt i 

^rf^TSf 3T!!ff ^T fg^nrsT : STTH" 3f?T TT^fT qfr fqr qrf^Tr ^qfT: ^ ^qfr: qf^' 

siT|Tr-^^ (50 firr-fto) ^ ^ir qr^ f^rq? imr 1 qi? ?rF? HCl (50 fq^o) 

HNO3 (25 fiT^°) f^^rrqn: qrt ^q^rq' 30 Fitth' erqr qncf qqr 1 tto 

sTT^eT ^ eff gm qTT; fqreHF: qra'-42 qrt TTfrqerr % F^t qqi erqr arq^q qgr# qit 
qif anger argr % ar^s# n'Tf sftq>T, ntqqf qrt vft f^qn % mn fqrgr qfT fnqr qqr 1 arq^n 
^ It ^t qqrn nm fan ?r?qiT: efeq qrt ^qf^qfer qn n%er FnaTen | n®] 

fq q$ ti sf <q : srifT fqn’m gq ntnift ^ anqnt qrt yq lefqfr: erq^n 100 Fnnto qfrFnqr 
w I 5Tr5r (nqnn 3 qro) NH^Cl FnnTqn: int Fqrq-T qq'T aftT Fqn: t^qrffnqn 
srfnqFfqT sro f^qrfFrq'ir qfFP^s' arq^fqn qfT FnqT it*i fTf arq^q qft wft qrr; srnq qrr: 
ftqr n«n ®FreT ^ ntfT, grtF^rnr, gq tnqtar % q^gr’q Fqr^ 1 

anuTiT : ’©fneT % 5r«rq ^ ntf^qn, 1,2^ fi^frqnt %faftn-3, 5-3Tf 

ngq^>^ 'g sm qRtaFqc®! qfR qT fnrqF qq qq Fqnqq- nm fan gft Fe®+ ^ qqfp£r% qrt 
qinfqer qrw 1 1 

^tfinm : ^Frer % fn^ nrq qft KaSaOs nfRerr % arrqntiFer qrrq % grrq ntfeqq 

^ FspqT qfTfqt qqt 5^ FqvT ^n^qn qriqFan?^ arFnqfnqf sttt CrO^— q;r qFtarw 
FqiqT iRT qt#-tqfft qq qn fqarqq qm fart aft qqiFqer qrnn | Fqr aro^f t 

qftfqrqq neq [qrq % qn? 0.25 ^^g] ^qF^qq 1 1 

Ca^^ Mg*+, Na+ qqr K.+ gnfq % Fn^ q-RTR Fqq#qq STTT q'^grq qfq% qq q 
qqf^qn qr^r q^ 1 

qftqTW etm f^^irr 

fg-qqtfj Fq5#qw % aftfqqq qrt ^qftqFn qn srqT'qrqrrq ft aTT% ^ qqq f?qf?qer fan 
Fp ^q^z'f qft qm ^ qr# anfrr t qftfqqq enq ftqr qr^ i ’q>q qrq^ qq irn fan f% 
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s!'^ ^ ^ ^T5ft gPwt, 'Bm % tt^t % Tt^ t 3f^?rT st^rt iff^jR sn^g- ^r?:^ 4T 

^RFT ^ STTfw 5 P^jt-^;T^ -gRT W «TT 1 W Hf-n^T =ERff ^ ir^ 

f^fsr % aitfinTJT ^ srr^^r^ ferr w tP-®] sn'a- 

q-fwjff ^ srtrffrKe =^JTt % Jf sr% 7-12 <tftt w i pr 

% ?r|?ff # 'faf g^TRT?;, 'faf ^f5r^f % STTfR % m'T 1 5% % SI^TO 

Jr fir^T fert w i Tt^-^: feff ^ fJr^ arT^r?: ^ m’sft ^fwf % spi^f Jf ^ 
Jr srfsr^ *rT^ ^t^rr^^r, srfsrir f ® I^fst Tr^rt ^ i ftpr ^ ^q utb - 

STTfR qff ferr w «rT, spisf t ?f?f%rr ?Tff fJr^'t 1 w ttr- % fr ^jogi | 

sr^fw ^ ^ ^■?;t^ I’ffagrB sr^t ^ | i 

^51clT-5n«R 

Jr^WT f?r ^ Jf TrfRTrrr % fi# ^o i^o ^fto ?f^5r Tt^Ef-ffTfresi^. 
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%o SftJjft 

fg^m, ^mnptg g^ifoTHg, fg^rwg^ 
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?rTTT?T 


aFa jpt gfe grt mr^ ^ feir w 

1 1 f^t^nr ?Kr 4>f % tTfcnig srr^ % fgfwlgr^ ittt sttr 

gr 1 1 


Abstract 

Inversion of an integral equation involving hypergeometric function 2 F 2 . By 
B. K. Joshi, Department of Mathematics, Government Engineering College, Bilaspur. 

An integral equation involving hypergeometric function jFg as its kernel has 
been inverted. The unified solution presents the restilts of many invesftigators as 
Special cases. 


1 . 

snft srfe ’rfw! % ^ tRrrftrer ^ I 1 

t 5 KT 2F2 ^ ^ ^ ^ 

?nft^TVT 


y y (r+a) 1 V g(X-j)(i-u) (;—«)“+»+'■ 

,■=0 r ! o ! (a+m+r) Ijo 

f — n, a+r +1; 


X 2F2 


k(t-u) 


g(u) du—f(t) 


( 1 . 1 ) 


a+1, a+m+r 4-1; 

% fgfgrg ’gK ^vfBPT ctgr ^ sftr gtg pr 1 1 


AP4 
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%o 


ir?5cr 5ftgtTW (1.1) ^T tr^ ^T ^ snF§?r ^frr | sth^ 

% fM%'s€V4n:<ii SRT srfsTfjm f^r ^jrrTsff % ^ ^ sttfi ft ^it i 

2. gfiferT 'TfC^m 

/(?) ^T ^'-'?n?r Tfr^ 

(” e-Ptf(t)dt=F(p), Rep>0 
Jo 

I ?r8TT ??r gTR'sr ^ ?rt%f?r^ ^ ^ 

f{t) = F(p) gTTT 5ir?B I 

[10 p, 141, 129, 144, 175] % q55R ^ | sml 

^'TJflTi' f^irr ^rrt’TT 

£/i(w)/ 2 (^-w) rfM==Fi(p) F2 (p) ( 2.1) 


^^fi(.t)=Fi(p) ^f2it)=F,(p) 


(p+b) “== — —^^jiem>0, Rep>-Re b. 


m 




Kt)=pnF{p') 

/(0)=/H0)=/“{0)= =/n-l(0)=0 


tOL eX( £(“) I (a+/V +0 (p-k-xy 

n '■ ■ n \ (p — Xy+n+i 

Re a> — 1, Re (p — A) >0 
[11, p. 192 (50)] STTT | 


V (8 m) (t~uy-^ ^..- \ k- I (<^+«+l I A ^x+;,_ 

J« " « ! 1 0 + 1 I x+uT 


+ 1 I A+p. 

r-«,A; 1 

X2F2 I P / I 

(.0+1, x+p; J 


( 2 . 2 ) 


(2.3) 


(2.4) 


(2.5) 
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3. 5^ 

(i) fh+h+^{t) s*rpi 5 r; 0<JC<X1<00 t | sik 

/( 0 )=/l( 0 )= . . . =/i 8 l+? 2 -H»-l/( 0 ) = 0 , 

(ii) ^1. ^2. m,n,am ?RT R am | 

ra+“+ 


?ft (l.l) ^ OTv^Tf^rfer ^ ikr 


X L 


n+Pt f 1 

(fc(M-0) 1 (I»-A)^i(£)-A:-A)^2(I>+i-A)” /(u) du (3.1) 
n + a — ft + 1 (. ^ 


( 1 . 1 ) % ^ ^ arf^c^ ft 


g«ni% 

(2.2) (2.4) 5f (2.1) spr ^3fwr»r 'n: 

(p+b)-" (p-k)" ^ n\e-it n ^ (;_M)m-i du 

pa+n+i ■ I I ^ Jo n 

gjg- e*“ grr ^ i>^ ^ (2.5) ^ 'TT 

(p + b)-”^ (p-kY . ” (r+g) ! 

” ^«+n+i ‘ f^Q r ! a ! (a+^ + 0 • 


f — n, a+r + 1 j 1 

(_a+ 1 , a+ffi +r-!- 1 ; J 


(3.2) 


^fkf(t) = F{p) ark g(0=a=<^.p) ^ ^ ^ ^ ^ ^ 

^<Tiftrr affT 4?t ^rr: 3ZT^!!T5r TT 


^(j^)= |^_fc-A) ^iS; {p-k-\)h (i>+ 6 -A)« FCp) 

(3.3) ^ (2.1) afk (2.4) % 5^51 ^ #:arra- f^aflrpT ^ (3.1) ^ mftt ^ | I 


(3.3) 
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(i) irf? (1.1) 3fk(3.l) if i9i=2a-P+2. e2=0^5T*rT 

L^ik t)^ 0 (3.4) 

eft ^STert®^ 5TTT fsrtftrcT srifiT (3.1) STTB ftcTT | 1 

(ii) ^i=a, j82=a-p+2 sftT (3.4) ^ ^3qiftTr q-T ^^rerl®^ STO 
q-fOTTir (3.2) 5rr:er ft ^nerr | i , 

(iii) (3.4)% sr^n-^r % ;ej,=a-/>H-l; ;8,==a+l TT 4 tt's^(3.3) 

?ftsrT STTH ftcTT I 1 

(iv) ¥%irT er«TT 5Hlt’l STTT ^qTfqet 11%^ (4-1), (4.9) (4.17) %t STTH 

^5r: i32=0, |3i=a+n+l;)3i=a+l; ^^ = a-{-m+\ etsTT j8i=a+2, iSg^O 'Tf^n I 

5rT^%t n, a anf? % f^fgrEjt^ncor % bttI^ sttt 

3r?q- qfx'imT ^ stth ft ?r4^% | i 
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stN: 

XT^ 5RTR 

qlo 1^0 5fn%5t, cTcm 
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mrf?! 

hI' ^ (z) ^ 

^v, a i Xfir + a) r(v +Ar+ 3/2) ’ 

A>0, /x>0 afU a iT^ zn^ | ( 

5TTT Tft«TTf%r?r ^Trf |% (“■) ^ 3rf^fn3>T ^ 

sTTiftr ^ srszmq’ ^ftsT-f^g^sr ^pt f?<sr!i | i 

Abstract 

Generalized Struve’s function and Its recurrence equation. By Rajendra Prasad 
Singh, P. N. College, Parsa (Saran), Bihar. 

If we define the generalized Struve’s function ^ (z) by the formula 

v, a 

V, a ^ r^Q r(fir-To>) /^(v+Ar -\-3jJ) 

% 

A>0, /i>0 and a is an arbitrary parameter. 

Then the subject of this paper is to discuss the absolute convergence of the 
series represented by ^ (z) and to find some recurrence relations of the same 
functions. 
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TT%^5- sr^TT? 


1. fg«pi-a%5T 

I’T 5rm% I f% ^ 

H- f i-iy (212^**’'^^ 

■ '"”",for(r+3/2)r(v+r+3/2) 

5RT feJTT ^rifTT | I q-f ?RJT | f% ^ ^ WW 

'F^nff q"?: fV ?ft£r ftqr i f ^5 crqr cr^rr qrqrqpi ^ % yqf # q^^rr ^ 

I I %?fT^i%cr qi^-q (.z) qjt ^ fqTqfqfeq gq srt qftqrfqci fen | 


(-!)»• (zliy^^r*^ 

^v'^’ r-o nr +312) r(v+Ar+3/2) 


, A>0 


% niqfer qjqq H^la ^ feqfqfer gq irt qftnTfqn fen 


</w= 


T (-1)^ (z/2r°^+^ 
rZo r(pr-ha)r(v+A/-4-3/2) 

A>o, fj.>o a sp'jft if nrqfeq 1 1 


q?5n q>n-fer5q if h ^ ^ (z) stti sffen «rqf % qm-srfer-?:^ qff fqtqnr | sfti 

^ qiqq % qfqqq snqfn-fqf ^ 1 1 

2. JSy ’ ^ (z) fRT 3i%n sf «{f q>T q'RT-3Tfq?r'?q 

qinr fqr Ur PrRT^rfeq ^TqV q;T qi# qq | 


- (-!)>• (z/2)°+=>--*-^ 

f=o -U{^^r+<i) T'(^v + Xr+312) 


I Ur I 4 I T'ijir+y'+ct) Jr{v+Xr+X+312) 

1 I ""“FI I r(K+o) r(v+Ar+3/^ 

r % ;nqf % fer 

r(v+Ar+3/2+A) ~ Cie-’''-(v+Ar+A+3/2)''+>'’'+>^+i 
r(v + Ar+3/2) ~ Cje-^’'(v+Ar+3/2)“+^’'+i 

J’(M'r+fi + a) ~ C3e-i“''(j[i/-+ji4-}-a)'‘’'+/‘+“-i/a 

qsTT 

n^-r+a) ~ C4e-'‘>-(/tr+a)/"+“-i'* 



€T 4 ft>yr ^ 
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Cl, Ca, Cj ^r^TT Cj sr^ I 1 

r % =3^ ’TT^ % 


Ur I Cl C 3 


,X+/i 


^+„\/‘r+M+a-l /3 


(.+af“)' 


Ur+J CaQ'lz^i 

(a+ 


'0 


V+^Y+Xr+i 


r / 


STSI^ 


Lrl 


JZl 

f^r+i 


= co, 


A>0, /x>0, “ qr^F®^ I ^^TT 2 % TTT^ % I 

ara-. 

“iVr” f a) r(v+ Ar + 3 / 2 ) 


A>0/t, <0, a I a’sn’ jzj <jR tt arf^rwr | 1 sfk 2 % 

% i:q - 1 ^ I I sra: //f ’ ^ (2) % m?r ^ ^ ^ 55CW Z ^ ^orf^ ’litTa’ ff^T I 

V,- CL 

=f'f% |f «r 'ifr arfwix) |, srt: q'?-5r%-’T? 5 wt 

f%€f ^ f^fsr % ^a’: sjraftssRT | 1 

3 . Fv ’ a (^) ^ ^ 


^ 1 


u^> ^ a-(2v + l) /X 

V, a 2 A 


i?: 


A, fx 

V. “ + 1 


(z) 


fir I % 


_lL£ h-^’ ^ 

”*‘2 A ““v - 1 , a+l 


(z) 



a 


(z) 


- (-I)*- ( 2 / 2 ) 1 -+*^+" 

r=o r(,xr+a) r(v4-Ar+3/2) 


(3.1) 
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7i§r^5r?rK 


2Xa-2y.v-i^ “ ( -ly (Zl2y*^^+^ 

" . 2A ^oi'U^r+a+l) I\v + Xr+3I2) 


y, - (-ly (v + A/-+l/2) (z/2r^'->-^ 




A .to r(f4r+a+l) r(v+Ar+3/2) 


2A a— (2v+l) /U. A, fx. 


V, a+1 


M ^ tjr^> P" 




STT I 




(^) a=3/2 ?rsn (3.1) f m itcrr | 

yyA ^ ^ 3A — (2v 4- 1) i^A I j^A 

2A ^ v ', 5,2 ^^^+2A "^V-I, 5/2 


(z) ^ 5T^^■ ^ I I 

(g-) a-.3/2, /t=l cr«rT A=l, (3.1) Jf 'TT ft srm ^?rT t 

ffa (^)—(^ — ^) ^VtSli (^) + 2 6/2 (^^ 

tt Fj, (z) % ftt HJTT 1 I 


1 rj \ P - (.^. 2A a-(2v+ 1) fi „A, 

•”v,a 2A -"v, a+iw 


/* (z/2)'^^ /-./-J-IS.X r/^» y 




'a . r(a+l) i’(v+l/2) W^(z/2)®- p 2) 


ttP*? a ^ 2A a (2v-|-l} ^ rj^» M /_\ 
^v, a 2A a+ 1 W 


2 (-iy(z/2y+‘=’'ti 

f=.o -/X^+ Ar-i-3/2) 
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2A a-.(2v+i) p S (-ly 

2A ' r=o Aftr+a+ 1) A'' +3/2) 


- f-iy+i (z/2)®+*'’+* 

= r(K+M+“+ 1) Av+Ar+A+ l/2r 


3ftT ITlt 31^ *fT 1 

(^) «=3/2 ?r«TT /x=l, (3.2) *f TT 

^'"0,2W 


^ - . ( z/2)^ ^ fl\ :>_i 

A . r(5/2) A'’ + 1|2) a ’’+^ 


(z) ^ ^ ^ t * 

(^) a=3/2, ^=1 A=l, (3.2) 

Hi (z)— (1— v) H„6/3 (^)=j’( 5J2) rtv+1/2)"”^^^^^* Hs,iit{z) 

^ jffz, (2) % ^ t * 

^ 3 

A. u . ^ (]Lt— 2a+2) ,^A, II ^ ^ 

(d/dz-v) H^, a 


2^+1 2-" 2^-^ „A, ft /2\ 

+ftr(o-l) l\y+m) 21 -V v+A, a+/x 






» ^ — l y (v-i-2?*-t-~^) (^/^) - 

' r(ftr+a)i (.v+Ari-3/2) 


(3.3) 


AP .'> 
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^ (-iy(z/2)°+^’-+^ 

r-o i" “) T’(y -]- hr -f- 3/2) 


-Var (- iy(M-2aH-2)(z/2)°^^^+^ 
“ ^'%ro rifir + a) r(v+Ar+3/2) 

, 0 / ^ (-ly (t^r+a+l) (Zl2y*^^+^ 

''"r-o AK+a) Av+Ar+3/2) 


3ft 3r«ft^ 5TT I 


(^-2a-\2\^,fx. 2.(z/2r+i 

' \ /i J V, a p . r(a - 1) r(v+ 3/2) 

2^^ -^V-l-A, M-l-a— 1 A) 


(cFt) a=3/2 ?WT ^=1, (3.3) T’lfr 'TC 


f d \ „A , , z»+i 2-" z*-:^ „A 

\dz~ ''/ (^)Ti(1/2) r(y + 3/2) 2i-^ 1 ^ ^ 


5ft i?v (z) % snr f3OT fsTT ?rTar ^ 1 1 

(s) a=3/2, P=1 ?r«rTA=l, (3.3) if 'TC 

d 


2»fi 2-» 


“ i’(l/2) Av+3/2) ^ 

3ft 3rH?PTC2^ ^TTT 5rT?r fa' ifofz) % I I 

f?RTctT-?rm 


q«T-5R5fir fsrra % t sfto irfl-o srm? ^pt arrirKt 1 1 sfto 
%o TTg-o 5ft%?r^ srsiTST, itF^tct 1%iiFr, f=r5af%?rT5pqr ^ ifr arriTTft 

l” 5ft sETinT-^rijir qx ^ iitwTf|?r '^I | i 

fni^i 
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1 :2:1 ;2J24§imHif % ^ 

^^rra?r f^wn, f^n^rar? g ^ T f r s< i < 

[ STT*^ — T(5*-<st<, 24, 1984 ] 

^EHTRI 

sr mfq"T iT iftf^r^, ^smtf^wir cm ^ 

fir^r'ir ^ ^ ^ sr^n^ ^ fipn ikt l:2:i;2J24t^% wrt ir 

^ srijsff % 5pt smcTT ftcft 1 1 % tp? iMs^cr wr % 'mrg; 

ftrsfCT ^ f^cmr 4^ eft |f 4fr t fiT^rJT t 

ftemr 4ft arfsr^ wr ^ft^T’j t ^sr I qr^g 5>4 t 9r ^^t^ snr 

I eft t ?r|f ^ srfqg t afk ft^ 1 1 f¥w sr^mr 

^ % ?rT«r nrr ^ % srqrrftr^ f%5sr»^ ^ srrrar srfkqr ftdt 

^ f^JTT 4>T armPT «i<oW % ^4 % sr4iT?T ^ q"^ ^?r 4 >t ftrqpnrr q^r ^ 

^TTcrr I I 


Abstract 

EfiFect of mineral solution on photolytic splitting of water in sunlight by Jeewanu ' 
1 ; 2 : 1 : 2 J 24. By K. Bahadur, S. Ranganayaki and S. J. Singh, Department of 
Chemistry, University of Allahabad, Allahabad. 

Jeewanu 1 : 2 : 1 : 2 J 24 produced by the action of sunlight in a mixture 
having ammonium molybdate, diammonium hydrogen phosphate, biological mineral 
solution and formaldehyde, have ability to split water molecules in sunlight. To 
incorporate increasing amount of mineral solution in Jeewanu-water mixture after 
certain period of exposure the addition of a large amount of mineral solution in the 
mixture in the beginning, hinders the formation of Jeewanu but once Jeewanu are 
formed they do not disintegrate, but remain growing and multiplying. The ability 
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of photochemical splitting of water by Jeewanu-water mixture with mineral solution, 
in a specific ratio, have greater ability of water splitting and with increasing the 
volume of mineral solution, decreases gas evolution on exposure to sunlight. 

^ STfftfq'iTT Tfjfksts:, ^«rT 

% ftjTfnRT frr^fiRr f^«rnT Jf ?r?^>sn7r f^uT i 

3rTf?rf^ aftT ^#JTPT ^ ^ i ^^t> 5 srrciT^ 

cT^TT ^'T'PT^^rfr fiPTT# I 

Jr '%<lsTlJF?r^-?r?tfr ^rfeircrr ^ i % 

sfRw^ I sftt: Jr srq-^ arf^urr^ ^nTcrr % Jr m 'rfrsr ^q- % 

^ srf^flRTaff ^ wr 1 1 

^ 3TPt tdT »r®rT f% ^ ^'53ff fir«r’3T % sr^PTw ^ arFrfqq? ?rn?>5nT 
qrt ^ I q-f^, q^r^-q qlqi's fqqvr 

q qqqq qTisrfqqTfq qqrff q # ^qw qt qqqq qriamqT^ qq rrq? qrq fr^ftqqqq 
Jf qfR'nq ft qrrqr | sAr qqqq qT^armT^q arqfqq ^ i 5fe ^C-fqi 

qtfqqqf^ anqqt ^ sm qft qf t’l i 

qtqrjaff Jr qr^qtqq-q^q qfipqqT qfqrqt qf 1 1 qf i qqr ^ 1 % ^ % qqqq 
% qt: qtqr'j-qq firqq Jr qrqR % qqrq Jr Rq#t qf ^Jrfqqtq CH=CH ^ trfqqtq, 
CH2=CH2 ? arq^q q^q ^ ^ | i qqqtp fqarq t ^rq % ^qrq qr D 2 O q^ 

qR 5ffeq q^ qf 3^ qf qrqr qqr % snH qfqqrq CHD=CHD qr fqqJt qqi%q 
^ I ^ qtqT'5 D2O q?r fqq-fJqq qqq I qt^ qcqq q^irfcqq ^tfsq"tq % qqqqq t 
qqtq frqr I 1 Jr qq fqqrq^: qf q?fqq qq^ | fq g;q % qqrq Jr qtqi’g qq q'r fi^ftqq 
qqr qfqqtqq Jr fqqfJqq qq>q 1 1 

5qfqq ^ q^qfJq^ t fqqq Jr ^qtqtiqiq q^ qqt I qqg ?qq?t q|q ft qq 
qiqr Jr anqqqqrqr ftqt 1 qfqq qrt qftrq? qrar qrq qq^ Jr qrq^ ^qt |c“i - 1 

qf qqr | fqr qfqq qt^r^q qtqrijqt % qqtqrq qtqqqfq q qf rqqr | 

qtr ^qtfqtr q^^q qtqqq ^ qtqr^ 1 : 2 ; 1 : 2 J 24 SKT qq % qqrfqqfqqsq ^X 
qfqq fqqqq % qqrq qi qsqqq fqqr qqr | 1 

SR^qTc 5 Rq: 


1 . 150 fqqto qr^q qq ^ 60 qto qqtfqqq qtfaqi-q qtqi qqr 1 

2. 300 fqqto qr^q qq Jf 9.0 tiio qifqqtfqqq fTfftqq qrfFqq qtqr qqr 1 
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3. ^ 30.0 fir^rTo ^ffftirfr 30.0 ft'?n'o 

30.0 finrro 30.0 firsTio ^^'fiRiiistr 30.0 firirro q^ i^ra ir gTstaf^T 

?nTT 75.0fTT^rTo ^T?'fe ^150 3rT^ ^ ^ RTRT ^PTT I 

4. 9ipffe^Tf^ ^ 36% fW^TRT SrifFT f^J^TT I 

^Tcf ^t, SRtftRT ^ 1 aniffKj 

% 1 SII4dW, 1 STRdH d'STT 'TiTtf^S^TP’ %2 StWclH' % S T ^ ^T ld ^ SpiT-sm^ 

W. 500 fir^o ?ff Jf fjri^ fPTT PT fir^piT P l ; 2 : l : 2 fir^P 

4ifT wr I 

fiT«rift’ : sr^ir-sr^r^ w: pn5#^25 fir^o snftPrp 50 

fir^o p^-spifqTTir fr^ft^r^T 25 fir^fto ?afp g-«rT 5o ffr^fro ’+)i^rpfrp 
^ \ p 5RIR 5R^ rf 150 ft-^fto feripT «iT 1 ffT^rm fl^TRT 

qHTpf ^Ft ^ % SWT5r ^ TPT TRTT I =^R % p^TPiT % TPTg;, PP 

?rFR 2, 3, 4 , 5 d'«rT 6 Jr ftfFrRr % 25 fipto Iwp p a^r % apw Jf 
PT I ^ % TPTci;, 3, 4, 5 ^ 6 jf fpxR 

% sftT 25 ft^fVo ftpi^ p aflT ^ % stp?a- Jr PT 1 =^rc rctt % ^^^r^nr % 

75 ^, PTW p3R 4, 5 cFTT 6 t pR wfRT PPMd % 25 fir^o ^ sftT ^ % 

srp?r jf RTT I 'RTP? 5 d'R 6 Jf 25 

ft[?flo ?lfRr f^^IRT fiTHTiTT PT 3r^F % srPST t ’TR I Rrf % % 

Tf^rg; %Pr pttp rr 6 Jf 25 ftr?fVo g-fp ft^rp f^Twr rtt sftr «lff ‘wif+I 
^ % srPfr Jf 24 RCT % ^ PRRT % fRT PST w 1 

% ti^ fJrfpg PS % psrg; sfJrs fwsp issrs p f^PT, sm'jBfr ^ 
sfpr f^PT ^ p# ft STP ^ spfpe: pp pi 3T| ^ ptt | pps t, 
ft-pT Jf sfss fpTPT ^ STRt^ PST fsST^ % % Sg% S PP PSP | I TS^ 

ss iTTr p?: PT PS I st t sfss fsspT ^ srftrs pp ftps p sf ftsfes sff 

ft^ sft^ SS^ I S^S ssfts fft I I Sf SST SP ftr ^STS ftSS t sft 
sfss fssss # sfa^ psr ftsrf ps sfts ss ^ % sps t pst sts st pps 

^T'^sf t PTfspipT # sftr^r PTP ^ I I S| pfp sfts: slsssp PP^sff ^ 

sps sT'ftr % ftrr^ ssftss fprr sp, sfts s^ ^s % fsi^ % sp ss^ ss ftpPT ^ 
sfarsr SiSP 1 1 

24 spf % ss;pss % s5STg; pff ^ ftpfss pp %p sp sftr ^ 

sifts Jf ^STP SP 1 ^ST^ S^ psf % # SSP % fST^ftPP sp 1 ssssfsft 
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cr«TT 1%^ 
1 


20 fir^o STT^q t 20.0 fTTPTTo 5^ fEfT«n>r 

ST~<T sr% ^ ^wj ^ 

fqqf ^ 


firqsf % Ejr^^iTfrq 




30 

60 

C/S 

30 

60 


1. 

7.8±.37 

5.6±.92 

1.44±.77 

11.0±1.34 

2. 

7.4±.77 

7.6±-77 


2.4±.77 

4.4± 

.77 

3. 

6.6rfc- 4 

8.4±.77 


0.S±'37 

0.4± 

.77 

4. 

4.4±.77 

3.6i:.50 

* 

5.6±.77 

3.6± 

.77 

5. 

7.4±.77 

1.2±.37 


6.4 ±.50 

4.6± 

.50 

6. 

2.6±.83 

1.4±.77 


5.0±.31 

0.4± 

.77 

7, 

3.2±.37 

1.2±.37 


6.4±.50 

1.6±. 

. 4 

8. 

2.8±.37 

0.0±. 0 


2.4±.59 

0.4± 

.77 

9. 

. 1.6±.4 . 

0.4±.77 


.4.6±. 4 

0.0± 

. 0 

10. 

0.4±.77 

0.0±.77 


4.4 ±.77 

0.4± 

.77 

C/S 

1 % ■pT«f'4 qjt % 


fspiTT qqr, 

f^T^rx 

sflr ftiT 


'PPTT W I 


mT^ft 2 


20 fTT^To arrg^r 5f 20.0 frr^iTo ■'P'rr f^T^nnr if 

4 ^T’'^ % % T^r^rg; ^ttsitr' Jf 25 fir^o 

pET^TT^ qT sttt fq^Tf?i?r ^ 


^PslTT 



Pt^T t 


20 

60 

c/s 30 

60 

1. 

37.2±1.0l 

16.4±.50 

3.2±.37 

20.4±.50 

2. 

27.6± .77 

7.8±.83 

22.0±.70 

1.4±.77 

3. 

26.8± .37 

2.4±.77 

7.4±. 4 

3.4±.77 

4. 

12.6± .77 

7.4±.42 

34.6±. 4 

9.0±.3I 

5, 

17.4± .50 

11. 6±. 6 

23.Q±.44 

9.0±.70 

6. 

17-4± .50 

11.2±.37 

14.0±.31 

4.2±.37 

7. 

17.0± .44 

5-6±.50 

31.4±.50 

27.2±.37 

8. 

14. 6± .50 

5.6±. 4 

25.0±.70 

3.6±.77 

9. 

12.2± .37 

4.0±-44 

23.6±. 4 

8.0±.44 

10. 

10.8± .77 

1.4±.50 

23.0±.83 

7.6±. 4 



spsTR 

3 
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20 ftr^T-o 3nf?r ^ ^ 20,0 firaro ^ 5 ?b fir^rn- if 4 

% % 'T?‘^ ^ mssR t ^ ^ 25 ftr^o 

ft^iFr 'Tc snr f!T<s^^Rr f^rf^ff ^ ?fwT 


?N^rT 


fiFRrr t 

> 


30 

60 C/S 

30 

60 

1. 

16.4±50 

8.2±.37 

4.0±1.41 

6.2±.37 

2-. 

8.4±77 

5.6±.77 

3A± .77 

1.4±.77 

3. 

8.2±37 

0.8±.37 

1.4± .77 

1.2±.37 

4. 

2.4rh77 

1.6±.77 

4.2± . 2 

2.8±.37 

5. 

7.0±44 

3.4±. 4 

3.0± .31 

3.2±.37 

6. 

6.0±54 

2.4±.77 

4.2± .37 

1.2±.37 

7. 

1.8±37 

1.4±.77 

1.62t .'50 

1.6±.50 

8. 

3.6±77 

0.6±.77 

2.6i .50 

0.4±.77 

9. 

0.8fr37 

0.4±.77 

5.4± .77 

0.2±. 2 

10. 

0.6± 4 

0.4±.77 

3.2^ .37 

0.6i.77 




4 




20 fir^o 3n5?r if fjT^rfiiRr 20.0 finrro 

sRwt 5^ firsrw if 4 


% msiw if #T 25 fir^o ^of 

^ CN 



fiT?rT% 

T?: mxr ffTH'iRra ^ 


feff 


if 



30 

60 C/S 

30 

60 

1. 

21.4±.60 

6.2±.31 

00 

lO 

-H 

00 

5.4+ -61 

2. 

11.6±.92 

1.8±.37 

1.8±.48 

1.8±1.11 

3. 

7.0±.31 

4.2±.37 

2.2i. 5 

0.8 Jr . 2 

4. 

2.4±.50 

l.t'i-77 

11.0±.3l 

2.2± .37 

5. 

8.2T.37 

4.0±.44 

8.8:i;,66 

2.0± .44 

6. 

5.6±.77 

4.4±.77 

2.2±.37 

0.4± .77 

7. 

5.6±.50 

1.0±.31 

7.6±.50 

4.4± .50 

8- 

3.8±.51 

3.6±. 4 

1.4±. 4 

0.0± . 0 

9. 

1.4±.77 

1.4±.77 

4.8±.37 

0.4± .77 

10. 

1.6±. 4 

1.8±.37 

3.4±. 6 

0.6± .77 
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20 3TT^ Tf 20.0 fwro sptff fir«njr if 4 ^ 

% ^^RPT % q-7=^Rr ^T5T TTTS3T5T if ^ 25.0 fir^o ^ifTT^r 

■N C\ 

fir^T^ TT STTT ^^TfiTcr 


f?Tf ^ 


frrq'Sf if 



30 

60 C/S 

30 

60 

1 . 

25.8±.7 

12.6±.50 

3.8±.37 

5.6±.67 

. 2. 

9.4±.4 

1.6rfc-77 

5.2±.70 

0.4±.77 

3. 

11.6±.6 

1.6±.77 

2.4±.50 

0.4±.77 

4. 

1.6±.77 

1.4±.77 

7.4±.77 

3.8±.37 

5. 

7.8±.58 

5.2±.37 

. 7.4.t.50 

4.0±.44 

6. 

5.0±.44 

4.6±.50 

5.0±.31 

1. 4-4-. 77 

7. 

6-6±.50 

0.8±.37 

9.4±.50 

4.2±.48 

8. 

5.0±.94 

0.2jr. 2 

4.0±.74 

O.Orb. 0 

9. 

l.6±. 4 

0.4±.77 

6.8±.37 

0.6±.77 

10. 

2.2i:.58 

0.6T.77 

4.8±.58 

1.4±.77 



6 




20 fq-^ffo 3TTf^ 3r?r if 20.0 finTTo 

^'Jff fir«rcT if 4 ^ % 


% 'T5^ra' W KTSqTT if 'Tt^ STTT 25.0 



fir^r^ sfraTg SRT firs^ftra- 4?f ?oairT 




firq- jf t ^«rT?T5T 



30 

60 C/S 

30 

60 

1. 

30.8±1.38 

20.2±2.31 

4.8±.96 

7.4i:1.20 

2. 

15.4±1.11 

4.0± .89 

7.2±.96 

1.2± .37 

3. 

11. 4± .50 

4.2± .37 

4.6±.77 

1.6± -77 

4. 

5.2± . 5 

3.0± .31 

7.0±.44 

6.8± .37 

5. 

10.2± -37 

8.64^ .50 

8.6±. 4 

7.0± .44 

6. 

11. 0± .54 

7.4± .50 

4-0±.31 

1.6± .77 

1. 

13.0± .44' 

- 1.8± .37 

19.0±.50 

11. ± . 4 

8. 

7.2±1.55 

1.8± .66 

9.0±.70 

0. ± .77 

9. 

7.0± .44 

1.6± .77 

12.2±.37 

5. ± • 4 

10. 

7.6± . 4 

1.2db . 2 

10.6±.50 

4. ± .50 
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t srsnr-sr^TJr iff ^ 20 ^rm |% w i ^tiff ^ sn^ % 

20 ftr^ffo ^ if feiTT »RT 1 f^lt’-TpiRT ^ SRI % ^ F?g» ' Wi SlSJpR 

f^irr Tpir i 

|HfHf ^ nojsn : 

^^IinT % ^ »lf giift ^: ^ f^^IFTT ’RT sftr ^Nt ^ 

^ ^ ^ % %i:r Rgrrf^ ^ m f?m ’pit i 10-15 .% Rsig;, 

firsmT ^ ^ fS?5 % 5R t^TSIW ^T ^ % SHFI?! Tf jpfX I SRiR S’^TT 

% fki^i f^«RT % qqi I ^rPTFJiir: s?r fiRH: % ^^mni % mm % 

55rf5ft ^T f^^TTT srrm ^ wr 1 ^ ?nprir 0.5 ftmto m 

srfg^ 53JW |^5ff ^ fi TRtqr ^ qf srfsr^ ^ ^5ii ^ qf i sr^ 

■*i’‘Hf % srf% ft'id g?rg?rf ^ if®TT ^ q'n’qi 5 ftrqs ^ qf aflx q ft qr mt ^ 
Rlran ^ ^rf I qm ^fRim ?rRift 1-6 t ^ 1 1 

^TRiftsig qfwJT ssfer 1 1% sfVsT^f % ^ ¥Tsirq qjt rr r?I: 

%■ <T^T?r ^ifRi fs^nm qq i^qr srrqim f qg ri% r ^ ^ | sir srar % 

SRI ^ ^ srfsRi iimi s?rT% 1 1 iris ^ ftROR fsspjr s ^ msT 

SSI ^ ^?fl I st R STTH ^risigsif ^ gif % jr^T?r ^ irm rt 

1 1 

■ds^ smrit irf|^l;2:]:2J24 ^ % I^RT ^ Sim t ftsfR 
R stTstsf grns^ sr, ^ rt ssr-srgsif % srRftrip ftsrm ipt snicrT ri 

rit, Rig fsfiicj aigqm ^ SR R§: % sssm % sis %rt sr isftsr fsRR 
R %ss xT^ smms fssTST rt si, ^ slsig sm sq fsst gs % rrt ^ xm r ss- 

fssm ^ 3ri“< 31^ 5IRT «ri I 

STH sftSTS Rftm | f% its R fs?5RT 'IfS fel SlfaRiq ^ | sfk 
SR sf 5rc%^ ipg;% ^ ss fss ?r> rrt ri g>rT rr 1 1 Rfsir ^ | ft? skrg 
1 : 2 ; 1 : 2 J 24 R FlriSR RS stsrgsff % rt ftR | i 

STRS % t<! STRRT fSSRFT SSSTRT % RRS sfk f RT SR 

Sit t ^SSSTRI % RSm gs" % SRS Jf-RSt R ^ StSTg SIRS ^ | fss^f' SS-fsSpiSS 

^ Rm 4 % 5 gst 3rfSR? RTST ftSt | 1 

AP 6 
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m f^) % if 

^ ^J^rfrr ^ ^r?t 

■ f»Tfq^ 

f^tn, %f faRarf^^ror, armawt 

[ — •Trf 18, 1985 ] 

srsiriPT ^ t ftamr tr^ srs^ fw t 

I 1 5f ^ ^ fWvRTT |— ( 1 ) ?Rn%5r % ^ t 

(2) ^ 3T??n: ^ t (3) % ;pT t i 

^T fSTT I 5TT m if ?9rrfcr |ir I 1 

% ^afiff m f^ar 'RTsff % ?ffirR5 irffr % farr 1 1 t .’T^frfiFf 

tr^ 51^ # arfgsFgT ^ arerafT-gf^ irnff % arraTRr ^airaft^iWTar ^ gpq- fen 1 1 

irarfq- |^a:Jrafta', srerar an ?mniirer: ^rit^ ?f%cra» rht w | §r%n «trtwt ama? 

^ ^ ErnRna; ?f%na? % ^f itrt arr narcrr 1 1 

Abstract 

Occurrence of tourmaline in pegmatite : Origin and significance in mica 
exploration, Bhanekhap mica mine, Bihar. By Durga Pada Kuity, Department of 
Geology, Banaras Hindu University, Varanasi. 

In the study area the huge massive, unzoned, concordant mica producing 
pegmatite is present in the schist. Pegmatites carrying tourmaline show three types 
of behaviour, viz : (i) occurring as inclusions, (ii) huge intergrowth structure in 
the zone of the tourmalinisation, and (iii) in the form of patches. The inclusions 
formed earlier or crystallised simultaneously with the host minerals. Patches of 
tourmaline were formed due to restricted movement of the materials. Dominance 
of boron, fluorine and water in the pegmatite fluid has given rise to zones of 
tourmalinisation around a mica-rich parts. Although tourmaline is generally consi- 
dered to be a negative indicator of mica but it can be used as a positive indicator 
for Bhanekhap mica mine. 
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q? f iffT 


srsqqq 24 ° 32 ' qq 85 ° 30 ' % qsq |, % qirT f^T^T 

tr ftq?r | ^rf^ror qFrf^q- 72 t ^/10 % 3 r?g^?r srr^rr ^ i ??r % fqq?E 

qq^w I 1 if qsf# ^srq % ^ qf" =qT ^qi-qr | qqr-arqqK 

?rT^ qnc ft'qq | l srsirqq ^ if orq^ qqVq fqqrqpr | ^qs^ qj|x 

^T ?r=PcrT I qfir qff ^ % sr^ qr ®qq q?Tq ^tqr «rT i qff qri qiqRT^ ?qq 
STffq q?T I grqr g;q-qf!rqq t 2000 qfeq ^n^rf if rrq 1 100 ^ 125 ifts-?; gqr 
| 3 n I 1 ^qRT?? fw?s % 3 r. 5 ^q | qqr 3 T%fr qftr 40 ° , 5 # 1 1 i % gqif 
(3X6 fqqto STRqq) trq qftq (quartz pod) srJR^ftq if- ^srsir 

t I qtqiq if qW (q^^Tf 85 qlsR) qq qrrq qrrfr | 1 srerqr % ap^Enq crq 

ql^q % snqRiqr 3TTqrf q'Tqqr, qrfqqr qqrqq arrfq % ft 1 1 

?q ^qtq % t ^ir^tq ^rqTtq, §^f t^cf q:^-q|f srfq ^xirqfqfqTq^ % w t 

fq^RTT t I 

^wn^Tis qr! stfrfH 

'fq^TT 3t'5r^ qq€t’ % (^rqgcq, arq^r fqfqw qq if) qff qcqfrr ptr, 

^^fqqr t^q fqfq-qq fq; gq % Tqqrcqqr ?qFff if sTfqqrq 3fq;5rqrf q |3rr 1 1 

srq % trqr ^qpT % |iq^ ^tjqq q(t qqq ^jqrq q^ fsrr qq!^ qqr fqfqq qt’f qq smf 
qqqr q^t 1 qnrqq: ’Mqqrsff % qrqqq % qqqq ’PRrir«n|§r?rq qq farT 1 qrqr 

anqi I fq amqr ^qp ^qrsT^ % fqif qqqr qrir ticqei ^q if q^rqq? qff fr% 1 

^ % ^■HTTST^ % 3T^ 3PT q^qTqq ^ qfr I I amsp if qrsrrqw: qqjfep, ^qifq^ trq 
'^cqqrq ^^fqaff qnr qqrtw | 1 ?;q^5ffq ^ ftr srrqrTq qqf fqftr^ fqir’sr ftr t qq?^ 
qqq" an^fq ^'V ^ qrqf q^ 1 1 ^q 'f^qr^x^q % qqxfexfqRtq-aqr % 'ftrqT^^rwfq ssqqq 
ir qsT =qqcrT | fqr qn qqq qqr qqjfepfqxq'q |3 tt | 1 

^qitqfq qff st^ 

^qif^q % qqf qfV fqwqr cpqTqr^ % qqqqr qq fqqq | 1 ir fqqtfqq qqir 
qq % ^q^q qqsiq arfgqx \ %yf jqlqsrf % qqf ^ qqTqqr % qrq^q ?q% 

qqqrq if fq^qr qq^ qfqqrfeq | t ^qifqfq % qqjfq qqq, qqj^qrqiTq, qq% qq 
^ % srrqnq % fqq% | ‘i qq|’ qqqqrqqq qqxR qraTqqRr: •stfa'q arqqr qTqq 5 [ | 1 

qq g^qf % 'anqrq qq qRarifH’ qqqr qqr | i qw if arg^qq fqqq 

qqr qq^ ^q t arfqqfqq fqqq ^qfqqq | i q fqqq qqifaqx qr qq^pfqr^q % qqqqrq qpTff 
% qq I I 

«?qfqr 

#q if qq^ qT% q^qiHqqq qq ^ftranaff % qrrq qq^q q^q^ | 1 %qq qqFff 
qq qrpqsp qqqf if qqq qqjfeq; % q^ ^:?air qf fqq^ | 1 qq qqrfqq firqs % qir qreqf 
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(t^Tfw) % ^ fmT ^cT % 3 Tc^ srm^ ^'t wrpircr 1 1 

t sr^ sfemfcRT ^ ^ ^ | t 

#1:-^ % ?T^ ifTTfe^ 3 t^?5tt t I 0^ ^ ?«fmf ^x ^ fjT?f% I'^if 3{?q- 

Hrar ^ ^ t^wrie t f%^irR 1 1 ^fssmv ^lftrjrT% fr, ttit?: xm 

^TRf % g^^T»n ^ ^T^'Pkr^ % ^Ttr^m % ?rr?w ^r ^^ar jrft €r 1 1 
?mT ftr'fH: % X'^ t Tmz ^T Fsfe? ^ff tr^ ^ 

Jf fsTT I 1 i?r Jf 2fr srsrTHtir ?f%5r ^?cft | 'fe ^ 

srfa^ «fV I ??r ^ gr^dHTi;?: ^ ar^qff^rfcr sr^twr srrT^TT^rr % ?nR trap 

^ ?Tf-^Tfn?rT ?5Tfcft I I TU ftR gT<R-¥|5T TORTW, f%€% ^TfSOT 

^T ^RtHT?? ^ srfa^ 3r«I^ ^ tRKtq- ^ 

I 

% f%^'iT^?T 'RT^ ir 3TR R ^SSR % 

% q?Rt»r ^ ^T^, wmtir sr^^^rr ir qrar^ ?'pr^ || srg^^ srirff ^x, =snt ^ ^ 

^TT ?ra^ I 1 ^ I ^ 5TRrRR2: % ?tpT3R % 'RTT'^k TRt ^ arfsi^ 

VTR 7Rrrai|: ^ # fw %¥% 'Tfw g% frr qRRTffS 5^ ^T ^ifer t fwfiRRT 

an ’Tf 3rR«n ?;T^^'t^rn»r nsn n^' 'rf=? ^r i ^Rirntn nron n rpt? ^ 
3 ? 57 ftsTfn, fwff ¥r apcRf^n 5 r^ t 5 t^ % ffnR ?T%?n: 

'%?n 3 'n:, nf fns | fe rrr srfifRT ^ «rr nnrR srfRn 3 r?sit % nrn 

fSTT I 

afT^nfn^ ®#rar i-^wr tmfiTSfff ^t arfsr^ sqR sn^rfet nfr ^{Rm ^ 1 1 w 
m arsiRR srsr^ % >n^ rr xx j ^ snpnr irncn 1 1 ffr% n Rqffsnr 

in=R ^niflTr str^ % n%cr^ % r? n f^nr arr n^r | \ nnrrRiT 

^ if ^TRT^ g'^rlR' RRT RT^T | >n!:R ’JR if ^pTR fnftRJ n%n^ % fR R 
JJTJT 1 1 arsnjR if jt^ rR armr ’jfnar ^rinfR nR?; r sjj|R awfcn 
|— (1) ^irntnf^m nsn % rj t R|f ’jfnn ^RTRja: if sgR^ if fiRrar | ! nf 
^ jn cTR ^ affT ?f%n I fR j?Rf JT Rf sr^rjr % qrf!:?;n rjr ^ amjR 

^ it I R if I Jf R€ ^ I Rft R^nafR ffnrfnRCr 'RTJf ^ 

irfir oiR^f^ ^cf ir jf jf sffT fRR% rcrtr % nrn lR?rm ^^irnfR n arRR' 
fjRR R’CRRTaff fnnfn fsn i ( 2 ) rrj rwr ^ ^irnR % 

?J 5 TS R RRitR % ¥7 ^ inaRT jf fes TJTRf | % JRjn fRRfn m m 71 # fan nr 
n?#fjTjR % RR R7Rn if R5fer fan » (3) ^nn ^iRffn jn §7Rf % ^ n firnni ri 
RRfjT I f% jRjnr firnfn #Rrs nf# % JRm fan | #t msjR % ^fnirTrofnap ?ra # 
RjnR % 7RrR#7 n^ifjR san i 
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'K fffe- 



ST ^ 

3T— f^^-T niTT f^5r I ^%5ft?T (4fW) 'Bf^TTR # ?rf-3?T% 

I I f^g’ % 5T%ft 3ft?: 5® STSr^f ?ft f??ITf ^ I I 
^—^a-R % 3rr??: f^rar ^rm i if sniffer a>T ft^aw 

’riTT I; I 

frrT5T?rT-5rT«T^ 

sfto iing-o TT^o Mr f^?TFTTsir^, ^Fjt^ fam^ a?T, aftsT spRf t 

aRRR gxgTf qaf gfasTT ^ f%zr srim^ 1 1 ^o aratur j q-R arirf, sraaro, armafta 
srfsRTf^ fTfrfaarRra, faarr^, ^ aftsraa' 5 ^ 5 % Jf ^riata % f^tr aRara % ara 1 1 
^’aa> aftERTa % f^r'^ f^faarRra st^r strW, af fa^afr % aafr anfasp a^aFa % 
f^rq ^asr | 1 

f^4T 

1. afrtaa, €to tt^to aar afa, aao afo irao, fco ?Tao fsrato ^fo ato, ?fo 6, aR 

6 ; faatH %^faa sn’s 1964, 45-58. 

2. afT^a, ato aao aar ^arat. %o ^o efto, fa© fstato aao ffen, 1967, 93, 
28-30. 

3. fafaa, §ro as^o, f^iato awo i^faa, 1961, 51 , 81. 


Vijnana Parishad Anusandhan Patrika, Vol. 28, No. 3, 1985 


3T*t^5Rna 

TmsR fst«n*i, %T5 ^sr, itTs 
[ 5rr<r— 12, 1984 ] 

3r?r-gmsq’ ^ Ai ®*'T ^fr ^ ^ arsz^nr 

SRJTT % srWVft^ a, b, c cr«rT d ^ f^irr i afnftf^^f ^ sfr^ % arf^^PsP^T 

KCl (b), AU O3 (c), Hg PO4 (d) ^ ferr ^ (a) «rr 1 

—Ai ^ % %% 3Twmr 4rm-5r^Tm ^ b ^ cr«rr a c Jr 

«ft 1 srftRKW — %Ai ^ 4rr sft 

KCl f^f'ra' > > AI2 O3 f^fw 

«TT I Hg PO4 sfl'jiirHirf if + Ai 4^^ ^ # 

ralMiK % sr^>r5T ^ 'd'lJftB 4iT^pff % ^3Tf%4) ■H^r4 ^ sff'? I^^TT 441 f 1 

Abstract 

Role of wall-coatings in surface sensitivity of the Joshi effect in water vapour. 
By Jagdish Prashad, Chemistry Department, Meerut College, Meerut. 

Variation of the Joshi effect A i in water vapour with the nature of the wall 
surface has been studied in Seimens type ozonizers a, b, c and d. All the four 
ozonizers were acid treated and then three were coated with KCl (b), Al* Oj (c), 
Hg PO 4 (d) and the fourth (a) was kept blank. Amount of ageing necessary for 
initiation of — Ai was least in b and appreciable in a and c. Magnitude of maxi- 
mum — % Ai is in the order : 

KCl coated > Blank > Al^ O 3 coated. 

Only +Ai was observed with H 3 PO 4 coated ozonizer. Theoretical significa- 
nce of these results has been pointed out in the light of the findings of Bandim and 
Taylor and Lavin. 
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\ 

t|-f ^cTTJTT niTT ^ ^ |, ^ 

irv)T^ /\ i ^ ?f JT^c^yr 3T3ET | I ?r^ ^ 'I'^'lO’i ^ 3^ 

?r 3TT5F#5nT t kci, NaCi cr^n- ^Nr-=f5-?r?5r q-^^iff c^ % srtfrR qrr srsjm 
fqriTT I 5r?T q-m ^ ^ ?n^aRr qrfgqra' if 'rfSfirinRr 

^ < i|fif7 n ct«rT qrnF^FT^'T ari^r firs fSTT | i stct; ^ q'?T«ff % f^pr%-f%#q?r 

«PT sr^-crTST if ^5?fr sr^ipr Ai % ?r5P^ar qff if srsiriT^r wr i 

SJlffJITrSR^ 

siS^ 5r«rT q'fi'T*T ^-srqrrfirs stsjt^o®] % ^ifpr ^ | 

srq^TT % 3TMf^ b ?r^T d % ^ff 3T^ ^vf ?rrT?ff qrf ^ ir arF^ferr 

rTTfi^K q'tSfirq’q: cT^tt qjr^qffPcqr sri^ % iff^TT F^erq^r ^ 

f^fq-cT fe'-TT I sfr^ftF^ c % sTf^ srfiT^ q'T ^qV sr^ff Al (OH)s ^ ?rf qft 

300 °C q^ thtt qr^% ^^fir^r qff qT?r uro qft irf i sfY^fTFra’ a % ar^^w-srfvfcr 

o(fr fWFqs (s^'qr) Trqr i a-d % ^^iST^rTT wr if 13.6 fir*ff (Hg) 30 “C qr 
tir^r-^T^q qft srfqGs f^r i 

qfq 3 >lW ^^TT 

^ qf^x ^xrr st^w-stF^et^ Fr^fq^ sft^ftFTS a if qrM-q^qq % ^ — A' 
sT^iTcq «iT 3fk 1 5 Fr^iz % qrr^-qwFrq-ftqq: st^stItr Fq^qq qq qrcrrj; fq^r^ ftrr!r#qr % qyqrg; 
^ qr I KCl sr^Fqq aftqffqs b if _/^i qrr sfarq qq«q qrrw-qqrqq % ■gq^q | 3 tt i 
A lj Os q^^fqcT afrsiTf^s ri if . _ ^ i qff gRqfir % firrr ^ ql: qqr qrnq-q^ iqq qrqqr q ^- 1 
HjP O 4 3r5#fqq srtqfFrq d if q^qs sr^f^r qqrrqf % fqq^q qFqqq % qiq^q, -Ai ^ 
qsU q^ |qi; + Ai '??■> ^T^'ST'qrqq % g;q | 3 tt fqr qrm-qqrqq % mn 
qt 5 T t ^qqr qq qqr fqr 1 5 fqqq qrq qf fr qqr 1 qqq-q'qrqq % qrq a-c if - Ai 
q^qqq q^ qqrqr 1 qra srfqff (fqq 1 ) ir gq'sq | fqr qffqf q^tq -% Ai ^ 

spq I : 

KCl qgqFqq (b) > fqqfqq (a) > auOs 3ri^fq?r (c) 

qqqxij-^qq qqfq-qfeqiaff if 5 <iS qff qffq % oqi’sqT q ^E^siq fqrgq % 

qq fqqr qqj | 1 ^”®’“^ fq^^T^fq % qf^jq HsO qrr H qqi OH if.fq^f^q^ 

1 ,18*12] fqfqqf qq ^qqq qfipqi % qiq ^q-.qqfqq ffqr 1 1 FqrqtFpq 

qfarqnt qiqifqq : 

H+ H+M ->Ha +M + 4.3 ev, 

H+OH+M HsO H-M + 5.5 ev, 

OH + OH+M H2O2+M+3.I cv, 
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M Jff: HiftsR I I ^?rT 'n^TT W |P3 ft? 5?r: ?f#3Fi srfeTTsff 

^ Hs PO4 % 5TTT ^ f^fr?J cr«lT KCl % ^ ftrfT |; sft^ HjO 

H2O2 ^ ’rrar ^T 'IT f^?riTFr ^ % sttt ftur 1 1 KCl 5^' 

f^T^fcrg- iREirfir^ sris H3 PO4 3 i% siit ^'^5 1 1 -%Ai ^ KCl- 

sr^^Pm % MPicf usiT H 3 P04-3T5tPT5t ^ sftT fgs wrmr | fe iRim ^ 

faniT TT TT 'TWI'jart ’TTR?! % 5^1: ^f^fr'SR’ % | I 



1 — ^ (a) Pt^' 13 ', (b) KCl, (c) AI2 O3 gtrr 
(d) H3 PO4 315 ^'!^ aft'jftPl!^ ^ 

srt^f^ 3rr3ft ^ i 


H+H cT^ H+OH srPTfemsrf % 3rOTTHt7] % ^ricT |3rT | 

?ft sftT ^ ft KCl IT?#nT 'TWSsff % 5 ^-- ^ 
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SRTK 


I I ^ sr^-^nsq- srar^r eft KCl m Al^o^ fFeirfrF erT<TJnfw! 

^ 85-90 °C ^fft eTTT-ffe ^ ’Tf 'TfTOTiT pF Prefer ^ 

% Pr^fteT, KCl JTT Ala O3 H + OH ^ ^fsTt^TT ^ srprfgnn KCl 
^|t ^TerTi^’^ m: Ppsw Pr^^T Pf KCl TT ^ft^oT cr«n OH ^T 5?r: ^fjftsnr Tirf^f 1 1 
srsq-q-Fft % w ^ 5fe ^eft 1 =f;‘p7 Pt^Ptct srrofrPr^ ^'t Jf, Kci 
sr^tPfer sft^tPrgr ^ - %Ai srPa^ |, PrH% Terr ^rnerr | P? OH ’pr# sj>t 

?ftw I 3ft -%Ai ^ 'Tpi:TTT»ii ^T Pnf?r'>T ^n:?rT 1 1 5 r|t sftTft % ireTi^®^ ^ srPr- 

'15W I pF srRjirt^'JT-^r??! Ai t < 

ffafTcn-^TTTft 

^0 %0 ^ % spT^eq ffTRf % Pt5t ST'JTRt I I 

pRf?r 

1. srar?, %o. ^ST Pn?P?rin fPs^T, 1974, l, 13. 

2. wr^, %o, sFT5%fe^T-3n?-aF'^Pr5T, 1977, l8, 497. 

3. %fwr, ^o, sft^fto ?P«ur;T ?n?o ^fto, PsTsio %!RTa, 1945, ^ 5 ^ 0 , 17, 43. 

4. W^T, 7[*To, PpPsTo^t^tTo PfPto, 1949, 53, 1239. 

5. Jftfeft, qa-o STTTo, 5f?fo ?p«EPT %Pto ?ft?no, 1953, 30, 9. 

6. 71%, STRo 1^0, Tf^o 3^0 %Pto #?no, 1930, 52, 5106, 

7. q*7o q^To ef«rr ti%7, %to srifo, 7^, 1930, 52, 1910. 

8. q%FS', tro >^0 eTTT afr^Ta#, sfto, 5j5*o %fiTo ftsprlo, 1936, 4, 642. 

9. tPr^^o %o, STHO Spto %pio ?ft?no, 1948, 70, 3651. 

10. SRTK, %o, fT«fo Tt^fsFTTo, 1979, 21 (5), 705. 

11 . Pir«r, ^ 3^0 %t%o P>Pi° 1943, 11 , no. 

12. Jtfa", %o tr^o, a^t, 1936, 4, 391. 

13. %t9ft, r^o tpTo, WXZ mt^, 1947, 16, 19. 
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^ 3riT Sfk MgO ^ 

«TT 51 ^ 

qflfo srror ftr^TW^r 


[ srifT— iP 11, 1984 ] 


MgO ^ m ^'VPr^ f^PPT iifensff % ^ ^ nf 1 1 

Abstract 

Bound water molecule and its effect on the thermoluminescence of MgO. By 
M. N. Bapat and S. Shivraman, Physics Department, Saugor University, Saugor. 

Effect of . various treatments on the thermoluminescence of MgO |has been 
discussed. 

^ t^r "u itctr 1 1 ^ 

f, « ,r 5 * * 

ijiF BTt ’JfsTO ms jrai ¥‘> fPl s* »T % sn 'LjS 

iftw % 1 1 

.fejftm ^ *T ft? ft OH- »>m * ^ » 

MgoSft^ ftl^ ^ 

(Surfac states) ^ gw ^ ^ ^ W sntt t I ^ nf gl 
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?r«rT 


^ 'n w I ^ ^ 48 

<TTf^?r f^T, ^ ^T'7 'T^ ' 

^ Mgo % w,, » ^ .‘t .oo;c % 800C- « 100- 

3#ra f*m .5.. m Srtft, m, ,x>ft» sro . 

qf^an*T H«IT fe^’TI 

1. % .n, .K .™ MgO .m =.ft,,..T ^ ^ -rt 

320*C TH ,r 1 100, 200, 300‘C TC mB MgO * 320"C W m, 3 ’’W! SOT- 

nirr ^ 1 ^ I > 



TEMPERATURS , ^ 


1 MgO % ^iT'r srf^ra-ffT ^sFT 

^ cfT'r 'TT 

^ — ~ “" 

lOO'C —, ,— > ^0—0— 

300’C— „— „ 

5Q0°C » »i o^'o'^o 
800°C „ ., _X— X.. 

NaOH sttt sr^^fcr^r— 0— 



^HRT 3^- ?r5 ^ srflt^a imra- 
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2. ^ T?: STTF MgO ^ 280“C 'R ir^ srrdf ?TT «m ^ arftr^ ?rnT 

R srm ^ fl^TT W 800°C R STIK MgO Jf 320°C 280°C ^ ^f^ i sg 

% «r 1 ffM=5 800°c 'TT aiftr^ wr ^ r 32°c ^ 

^ €\^ ^pm: ^ ^ ’tf I 

3. ^ snH MgO t 320°C ^ ^riT srfHtfF <!(^k5 JTW 

|3rT I ??ft 5RTK % NaOH sttt sR-^'ra Mg(OH) 2 1 ^ ^ 

STTF pTT f3r?n?t NH 4 OH 5TTT sn’^fTcT Mg(OH )2 t ^ «fn 

4. % srra MgO ?|jt ^TTl^cr MgO ^ ^ qtR^ sm^ 

^ t»Fft tt?fT qiTT, ^sqr^MgO qrfT qr?H^ ^ ^?RT W 3nif3[ 3Tq 

^ % WT^T srw^ft'Rr t»nft fcr^rr Jf ?s?rT w 1 

T?mr cfsn" 3 pt ^ % OH“ srm MgO % 

ft f ^q n' RiT^T iTfq q:T ?r% 1 1 w 4^4 ^ ctr irfefrfk 

280°C qrq- fkqrftRT ^'V qw 1 1 

stfr % 'SRT ^ qfipqr^*> t ^?q?f fq^^T 320°c crrq ^3^ q 

hti < 4rql ^ ^ 1 ?rrq qfd'itfs. % %'^ ^ 5^- 5^- qr ^ ^ 

:3f^=qt3 ^ % sHR I ^ ?rrq Vof ^ ^3qf?q% Jr qJrqsrq r^q ^ % 

gqtq % qR'q ffqrr 1 srfaqr mq qi qr^q^ MgO qrq qr?^ Ji Vob ^ 

spir^r: qrq ^rrat | fsr?^ 320°C qr^rr ?rrq ^ ftcrr snm 1 1 oH % ^ % 
?rrq ^m xq q frfeRT^ qft q?qt ^ 280°C mq ^ arq?r: % ’Fq'J |^» 

^ qfgrqr 1 3i^1q^ qft# «ft qqnr: 1^ ^ ^ aftr q?qT ^qr ^ ^ 

FT<S3 1 1 

qfer 3^5 qft qq^qi# ^ qqr^ MgO ^ arfgq; srqrqqrraY qff ff^r 
qFqff^ 800°c qq qt MgO qrq^ qq 320°c qq ^qqr ^fqr w 

mq qq qfer sr^r srq ^ ^qrqqr qfq 5ft'q frqt 1 

srq^fqq Mg{OH)2 Jf qrmqq fqfqqqrr q|q qq qqrfe | Mg % fqqq ^ 
grq; 320'’C m^T qf^'ss ^ srfgqi fqqfer q^ ^ qrqi 1 q^ fJqfq Jr mq 

MgO qr ft^ qrqfqr sfir^lfR 3T%qqTq «ft t 

srq: qfqqtfq I5 qmrqTqt'oW mqq qq^m qqf armqrsff qq fqqW qrqq t ^ 
Mg*^- srxqq % qm q^ I qqft) mq qfqqtiq I5 q^qarqV OH" arrqq, O2 

f^qrfTO ?qT^ qq | qft MgO Jf q|q anqi^ Jr qrq ^ 1 
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5r«m ^rFft^r >to sro ^t srrm'^Q’ | ^ 

^ 5ftsr ^ sr^^TT 5i?R 1 

fnf?! 
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{n\{x,y)} % cmr mn 

3TTTO rl^rr %o ’TT't^T 

ifi 'sr g^ +iM5^ fwR 'M^w, 

gJITT^t mTr»Rft 

[ sn^-stw 29, 1984 ] 

^TTTtSfr 

514^ t ^ {n*„{x, y)} % 5^ ^ 

^ 4 T 1 1 ^ % ansrrc tn: wtct 4|MCf % ^ =fn^Er 

sq^firw f%?r 4^ 1 1 


Abstract 

Some special properties and generating relations of the polynomial set {II*n(^, y)}- 
By R. N. Pandey, Ramji Singh and S. K. Pandey, Applied Mathematics Section, 
School of Applied Sciences, Institute of Technology, Banaras Hindu University, 
Varaaasi-221005. 

In this paper some special properties and generating relations of the polynomial 
set y)} heen obtained. On the basis of above development, generating 

relations for some known polynomials have also been deduced. 


§1. smimt 

st^ srr^ t ^ X, y % 4^ ^ ^ {n*n(.x, y)} ^ 

sra, fsRT^ ^T4ff fea 4^ 

1 1 %-s ^ ^ f4fw ^3ff t ?fl¥ ?r srfsr^ ?rrfr nrfi^ 

^TT I I ^'PfrF taif^ cWr % 1%4 ^ 

^ 1 f4f^ ^nrwTsff % tt f?r%r 1 1 ^ 

^TTfeRft t Mw ?srpT 1 1 ^ Ir STRT 


AP 1 



314 qrr^, ?r«iT 

sFtwgf arf'Tfr {1 T*„(x, 7)} ?r4T ??r% y»r, f^sRw % sRir^er ^>ifl 
?R!% 1 1 

snrgr # ■Pr’^^srg; I 1 

^sr«rTT §2 Jr ^ {n\{x, j;)} ^ ^ ^if 1 1 §3 ^ ^IT^Ti 

{n*„(x, y)} % '=s^ 5rT':?r ftrJr Trq I ^«rT f ® fwfw ^maff Jf ^iTg- 

^ 5aT^4?f^ f%5TT qiTT I I §4 ^ ^ {^„(X, j)} % STT^^f spt 

WK^ ^ ^ % >T^ t srng- ^ 4rT vr^ >^ 11 1 1 §5 Jf %Z {n*„{x, y) 

+-^*)n-i (^5 y)} ^ °^or^^?r f 4 r% > 1 % | ^'stt f^fsrr'ss: ^ -^fer 

I 1 §6 ^ {n*„(x, j-)} % f4fw ??TT3rlf % arxpfcT 

^STT fTTr:'®^ st-?:t qrft^rrfw 

^ I ! §7 Jr T^fr sTfJT ^TT^^sr f%irr »mT | 1 ^?r snr^ ^rrgrsr % 

^4r 'B?R 5iT4'^%cr I I §8 Jf fTTrif? ^Tfl' %■ f%f«T?r ^ % qr^ ^ 

%s % 5r?rK qq- ^(RWS arswr f^irr ^nrr 1 5r«TT f^fsrrsH: «ft 4?V irt 1 1 

§9 Jr {n*„(x,y)} % qTf Jr sTfr? fqrqr jptt | cr«rT Tt=^5f> fJrM' st^ 

fJp4T w 1 1 

§ 2 . qfwm 

^ s^nq^cT ^frql ^ {i7„(x, 3 ;)} 4ft qqr qr^qr ^r^sr jttt, fsiqrJr qrrq^tf^^ % 

qfT g^ fJrf^ |, qfofrrfw | 


„ *m; ntii n^l m^-, a; b; c; (ap, Ap); r; (i?*, Ap); r 

^n ix,y)t" 

“ n, a, p, y, V, (bq, Bqn)j Q^q+X> -^J+l) 




l.r 


r -ay’ 

1 (1— vx~ 


ay’^zt 


p,q + l 1(1 — vx »»rn»)P 


{(ap, Ap)} 

(bi) 1), {(bq+i, Bqi_i)} 


sr^f 


„l,r [ -bxy^iy‘t” ^ [{{at,. At'?! ] 

P^+ l i {l-yx^’»t”')y\bi, l){(^+i, 

P Q+1 r p q^;^ 

S Aj~ S B,<1; 2 Aj— S Av+l- 2 B/=A,>0, 

i j=a ■' I •' r+i •> j-=i J ’ 

P f+l r P a+l 

H Aj ^ S Bj^h U ^ Aj-^l-r-^ U jftE=A2>0, 

1 j-2 1 r+i 


(2.1) 
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ay^^t I 
(1 — vx-'«f“)j 3 j 


cT^TT 


arg 


bx’”ij>^t 3 


(1 —vx~”/”)y 




M= 


f r(i-bj+Bjb,) JT r(Bj-Ajb,) 

J ^ j =T^1 

at — ■ 

r 

i-ay^itybi n r(l-a,-i-A,-b,) 
i “2 - 


q+1 p 

n r(i - bj+Bjb^ nj{aj-Ajb,) 


{-by>xr*it^)hi n r(i-a,-+A,&i) 

j=i •' ■' 


y,*m\ mi, Ba; bjj; a; 6; c; (ap, Ap); r; (a*, A^); r , , 

n; a; y; v; (bq+i, ^+i); (*j+i, -S^+i) ^ 

Tf ^ g[«rT m, mi,n,, sttI^ | 1 t fT W y) ^ 

^ 1 1 5 ?r?=^, Iff? %H- % t^rft 5 rT^ t ^ ^ ^ arw 5^ ! 4 '<r#id 

I 


y^m', m^, ct, b, t,, (ap, Ap}, r, {pp, A^}, r-f- 1 ^ , 

b; a+1; y; v; (bq+i, Bq+j); (i^+i, -Sji-i) ’ 

gfr 5 Rfer i 


n 


r+l 


HI « -4" ^ 


(x, y)- 


§3. stMt^ 

ir|f 3T%fRcr qwR cRT f® ftrfw g?rR ^ 1 1 

2 2 (”+^) " =M{l-v 3 :^(t+v)”»}~°^ 

„=o 5=0 s\n\ 
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'T'nitir, ciaiT tiFtir 


„l,r r - ayH{t+v) [{(gp, ^p)} -i 

• "p,q+l [{l_vx->»(/ + vr}^|(l>p, l{(6q^„ fiq+OlJ 

l,r r -63:”i;>‘(?+v)’»3 \{{ap, Ap)} I 

• p,9+l l{l-vx-™(/+vr}H(Z>i, l){(Vx,%i)}l 

(3.1) % TO qfl I % sr?fifra- ^ 

T_ ? ? /i! n*r{x,y) 

“n-o r =0 5! (n-s) ! ' 


Z n*^{x,y) (l+v/0«i“ 

n-0 


S (t+vY n*„(x,y) 


n^Q 


(3.2) 


(3^) amrpift % (3.1) % TO % ^ sr?f%?i f%irr sn ^r^KiT | i 

fef?nss TOm 

(37l> ^ ^rrrT%r Mro qrr xtr qr-5:% qrf stir 

^ I I %?Rg; 1 1 

(i) /n=l=jS=a=jr, p=0 = q, 772=2, a=|, v = l, i)=0 

% 'IT 

y f ^tn+is(y)v^^" C\ \ t \ v'l-’'3 ^ 

.=0 + ^ ®^P(^TTF+rj 

(ii) jS=v=l=x=?77=772=l; a=H-A; p=0=q; a= — \, b=0 

^ itfd^ifqd ^i^M’^'sxrrfirdtir qrr wr q?rfe qrr srfd^fFr^r 

qr fq'Rpdfidd Ptrr sttr frgr | 


GO 05 

z z 

n=*o -T^o 


(7i+j)!lW (j)v^f» 

LJLtl^ = L_ 1 , A exD 

j!«! (1-?— V) ®^P U+v— 1/ 


(ui) 7n=7i2=v=la=7=^; a=c^; x^l/x; p=2; q=0=6, a'l^Cj; a' 2 =C 2 
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^ tn: ^ 


J, ,!. <''+->=-M;;f«M’-- =(!-.(, +v,r« A [»- * jJg, 


STTO ^?rr 1 1 

(iv) nj=ra=l=v=;c=jM=p; q=0; a'i=|: a—2=p;y=y—l 
% 5 rf^«rTpTcr 


I ^ (n+^)! Pn+siyyf^ 

n=0 ^==0 


(i„,-v)-ifi_ 2 (y-l)(( ±v)l-^'^ 

s\nl '' ^ I ( 1 -r-v)* I 


I I 

(v) a=l+Ci+<fi; l=v=xr=7n=«2=q; p=2; a'j=— 


_ 24 -Ci+c/i. . , 


; b'i=l +Ci; a=2=^; i>=0; 7=7- 1 


^ srfe^'qrfq^ sft% ^ ^i«rr ?f^ 5 nf ^rtfe ^ irfeft>w ^ qr 


z z 

n^O s=0 


(n+j)! (l+ci + rfi)n+. (yyt^ 

m! S\ (l + Ci)n+j- 


-(l--'-)-'”“*‘'‘’<f>| 2 fr+IX<+v) i 

L J 

5 fra ^ I I 

(vi) 0=2^; v=l=x=wi=n2=p; q=0; a'x=j, a=2=^, b=0; y=y—l 
f%^T q?T stotc qr?:% ?fqT?R qrtft qrr srfir^^ qr 

(«+5)! 


Z Z 

n-o ^=0 


sl nl 


_(,_,_vp{l_?fr=^! 2 p 
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TT^, cTSTT TTutir 


STRT ^?rT I I 

(vii) a=l=v=Ar=m=«2; a==— 4; fe=0; i3==2 
% 5!i%wfqr?r ^i^q-c^qifurcftq- qj^R- q?T q^TR ^rqr qi>fe qjT q%5flq?r ^ qi: 


qrqr ftcrr | i 

(viii) a=l=v=x=nj=«2=p=q=b'i; a'i=|; ^=z; a=—A, b =0 

% q%?qTfqcr qR% ^q-?;3qTfq^. q^^R qq jrr q?rfe qrr sr%?ffTR qR% qr 


^ ^ («+■?)! Z„+s(y)v^t' ‘ 
a=0 j-0 n[ s! 


(l-f_v)-2 


l\ 4v(M-i>) 1 
ll;(l-f-v)*J 


(ix) a=l=v=x=m=«s-q=b'i=;F; P=2, =j8; a'i=i; a'2=z+l/2,a=— 4; b==0 
^RqTqqrftratq qRq qq srr qR% ?fq>^ qrtfs srf^^Rq qr?^ qR 


? f (n+j)! F„+,(z)v^r» 1 

,^0 5-0 / j ! 5 ! ~( 1 -/- v ) 


(l_ z^l 

I 2 ’ '2 


1 


STTR^I I 


-4(f+v) 


§4. Ite ^ 3iq% qqf Jf srtr 

^ {n*J^X,y)} qjt arq^ ^ qff if qq^ qr# I I 

2 

o>g 5RT a<g % %% 


n*„(x,y)=M 


Inlm} n\_„^;^x,y) (a-g)AvA 
A=o h\ 


(4.1) 


I I a<g % fq ^ q-?; fqt,|< qrt^ | f5R% a>g qp) qRT aqqqr 

STTR ' ' 
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(3.1) ?rfn!T?rr% 


-^*n(-^'.>')i"— A/(l —VX~^t’^)g~°- (1 —yx~m(myg_ 


. , , f--z:^^L_j{(ap, Ap)} 

P>q+1 1 (l-V^-»r»)H(bi, 1), {bq,x,Bq+,)}. 

jjhr [ -bx-^lycfm^ ^ 

P,q + 1 [{l-vx-t-y 1 ), B,^,)}\ 

=M 2 n\-{x,y)t^ 2 i°--g)kV^x-”>ktv^h 
n-0 ^ h^o hi 


— MS ^^n-mhlg(x,y)(a ~ g)f^v^x "^h fii 
n=o A“0 hX 

^ tn ^ ^ (^- 1 ) STOFTT ^ STRf p ^STOTT | 1 

§5. sHTor 
5i%Tr 3. 

S (Il'^n + n^nn) t^—M(l—VX~'^t^y^ 

n «0 
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l,r \{{ap, Ap I 

- ^ q^qj^l [(l-vx-«r«f 1), {bq^i, Sg+i)}i 

+ llt\ S n*nix,y)t’^-n*^{x,y)\ 

Msaft i 


n^(jc,j)=l, 3J5f: t ' 


f, \Hi„{y) , Hi„+ 2 (y ) 1 expf-j^.')— 1 

(ii) i (Lrv>')+4'xM)”+"=(i-'r^“Hi+oexp (^)-i 

n“0 

1 1 f C XI 

(iii) 2 ((Ci)„<^n(^) + (^l)n+i^n+iW)^”^^““'7rir7W i— ;(t/l— fx) 

n=0 

» ^ 1 + f E- fs: 2(>'— !)<■ 

(iv) (C„ (y) + C„+i (y))*" — 2^0 |^_; 


l+t 


(V) (Pn{y) + Pr^iiyW= t(l-2yt-+t*W 


--lit 


l+f 


(vi) (Un{y)+U„+xiy))^'‘— jf^i^2yt+t*) 

(vii) ^ ( My) + fn+i(.y))t"*^= [{b4)- (T^f)®] 


1+^ 


(viii) (gniz) + gn+liz))t’**^=-Ji—r)Z (l + O^-l 

05 1+/ r n 

(ix) z 0n(x] A) + ^n+i(^; A))f”+i=T 3 r [1 rzTt ~ ^ 

B-0 1 * L 





gssrr sraK 
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§6- 4 

[ 3 ; II, p. 444 ] ?r«TT ^ 

^ [(P*i(./))]n(fl;”-^)" 

[(P%a))]« «! 

^ IT# a->0 ^ ^ 


J jj*m; mi, -m^; -;b;c; -; — ; (l-(a'/,), ^)P(x,y)t’' 

n=,Q /I, ct, , y, j (P 0 


= (1 — 


Ua'p); 


\ib'gy,{\-vx-’^t"^y 


1 


( 6 . 1 ) 


(5.1) ^ m=‘mi=b—c=x=l; v= — 1, m 3 =p‘, y—cr;p=r, q=s: j'=(— 1 )Px ^niT a 
5fft -a % Jrfcr^'TTf'TcT 'R ^ 


s n*]’ r\^’ .“’ }: ^’.Ti (i. {-i)p^<“ 

„-o «. -a; -; -1; -; (1-(6 t). 1 



^V; -yC-Qp 1 

6'.; (I'+O^^ J 


f a'l, ..., a'r. A(o'— P; — a+n), A(P: —«);'] 



I b\, ..., b's, A(<^; -a); 

I i-py (<r-py-px 

L 


J 


/« 


srra it^iT 1 1 <T>p 


(6.2) 


3Hq; 4^ y#W3T % f^fsH'xi WTsff ^ 4jf ftfiPS? 'Ti5R % 1^4 
3nT4) 3551^ STTO SfT | 1 ^?T|t'iRWT 4?! 'Jt’l+ WT (26) STFcT f%4T 

it 

^ ?r5F5rr 1 1 
OTSjJm 2 

( 6 . 1 ) a=Ci, /n=c=y=l; wj 3 =y=v=p= 2 ; 6=— 4; a'i=Ciit, a'i—cm+i; 
mi=q=0-, x=llx % 

AP2 
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ftrf cTsrr TT^ir 


1 n*]> 7> ^ (i/jc, 

;2=0 ^13 *^3 '^■' 

=(l-2Z0""i (1-2Z0*] 

srre fim I ! Iff W ?RT STTfT I I 
(5.3) ^ Ci=l TT ^.; 


^ *1; -; -: 2; -; -; 4; i; -; -; (i 1); (-, 1); 2 


1; -; 2; 2; -; (1,4) 


(1/x, 1) 


.(1-1„Pa[*1;''(I^J 


(6.4) 


4rr STTO ^CTT I 1 

3 

(5.1) ^ m=c=6=v=x=l, a=A 4ft p+m' {a'm} 4ft A(m'; A) %; 

{b^ 4 ft (^^) ^i Cl /7i'+l» Cl *•*> CT'+/> ®2j •*•5 ^p y 4 ft fipc) ^ ^^/W 3 ~A‘ = /7I 

% ^ 'R i^r '5nT4> sn^ ft^rr | 1 


„_o n; A; -; m ; 1; — ; (l-.^^, 1) 4> JWJ r 

-d -)->■ ,..F, [^^ 7 : /(,) (.jA r; 

“i ('■'r') [t'l’ .::i“‘’ “■ “'•/« ] " (^-5) 

41 SRT f4<S4?4 | I 

^4SJ^ 3^4rt 54TT4 

4^ 41 44141 4nTf44r 1141 (6.5) % 414144 f44%44 % 1^ 4t?4 441 114T 

44 5414^t^ 144114 414 '{I % f44 3r44Rt 44^ 4144 SiTO ^1 | I 44?! 


m' [njm^] «f 
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(1) (6.5) ®f p^q=o,fix)=—Y^ cm ^ ^ % 5r1%wrftcr 'r ^ 

S jfV, m^; —, m'; -; 1; 1; -; -; (l-(aV), 1): mV. (mT' h \ 

«; A; - ; m'; 1; -; 1; (1, 1) Y> Z-"' ) 

(2) (6.6) ^ Z ^ vZ % srf^Tf^Tcr ^ h=l 'TT 
„£„-^n;A;-;m';l;-;(l. 1) V’ 

= (1-Vir0 „>Fo[ _. J 

= 2 H„mW f» 

n«0 \ / 


(6.7) 




Inl m'l ( — 1 )ky^n-m'kX^~^'^ 
Hn„n',v\i^)= fc! {n-m'k)\ 


sm 5rm fw w «it 


§7. SFtr 

SI^ 5 


§=m=l cm 6=0 % 

?, 77*1; -; « 2 ; -; a; 0; -; (aP, Ap); r; -; -; (^. y)^" 

„-o ”» “> 1* ’’’ “+l>i)n 



f(Pi(l,-l)). (i-PaO', /■)); 
KPaCl. j))> “+6i; 
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TT'itq’, ?r«rr 


P A • / ^+1 Tl . P 

£,= n Ap / n Bfj(-i) r Aj (7.1) 

j-i J ! j^t J J-r+i 

^ I I 

(7.1) % ^ 'rer 5f?r I %• sr^flRr ^rr^r 

m 

r V t(Pl(i. y)]-!-/ [1 — (P 3 O. y)]n-t (°+bi + «-j ).r 

^“„-o.ro [(P3(y.y)]n_.^!(«-^)!(“+bi)„ 

. (a El y^ 2 )n~s x~s 


_ S S [(P,0',j)]n [l-(P3(»,y))]« (aEiyn^Yx-syStn+s 

~ntos-0 mijy)]nSlnHa+hi)„ 

=(7.1) 'T?! 1 


^jqsfJw 


(7.1) t ^ 


srp; qrc ^ 


Qi- 


[(Pi*(j))]« (ay’^^r 
' [(p,*a))]««! 


f jj*l-—-,n!i;--,a;o-,—; (l-a9), 1); p; -;— ; (x, y)!” 
nt; n; o; 1; — ; v; (1-bq), T; - ; (a)„ 




(7.2) 


(7,2) ^ f g fa ’ g 

§2 ^ ^ f^ftnscT ?5TTaff (i), (ii), (iii) ^ srgw JTT^ff # (7.2) ^ 773 ^ TT |5r 

Pi >^+4 STTO ^ 


f=dn!2*»(i)„ J 

“ f— • 
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(iii) 2 ,Fo F’ t 

ft=0 l~ 


8. n*(x, y) VT gfiRt % if SRTH 

^ ^ ?€% srmf ^ ^ tf fi Rfga: 

5r?r3r?r 1 1 

st^ 6 (A) 

m=«2=j3=l ^ 6=0 % 


jY*!; — ; 1; ', ai o: —; (ap, Ap); r; — ; 

ct, 1, , Vj J 


■ (^» J) 


i ^ g«-^aA (v/ 2x) [(P^ a, m [1 -P.(^ /))], 
i-o A-o 6! s! (n-s)! [(P^if,/))], (a + b)is 


• (»W 2’“(^),(-=^), (.+b.),. (8.1) 


^ ?rR?Er (7.1) ^ fm I 

^ 21*1; -; 1; -;a;o; -: (ap, Ap);r: -; ~; (x, y) r" 
„-i «; a; 1; — ; v; (bq+i, Bq+i); — ; (<x+ib)n 


= er«/* e!2 fliPiii.j)), (l-CPsO'./))): 

L(P2(/,2)),<x+b; 



^ ifn (vjlx)!’^ ^ ^ 

«=» «! ’i=0 6! 


. 2 ? 


[Pi(i.j))L [l-lPaftm 

si (a+bi)j [(PsiUMs 


. . P. 


^ § % Bn (yl2x) [(P^djm [l-(Pzihj))ms {aE^Y 

n^o A-0 j“0 w! hi j! (a+bj^lj [(Pa(2>7))lr 

^ n lni 2 i H„^_,h(yl2x).[iF^{i, j)]s [1 -(Pa(i, 2))1.2^*. )i, 

a =0 i=o h -0 hi s! (n-5)! Ca+bi)^ [{P^h Ms {aEiyT^ ~ 

^nff TOT ?r 2 » % 5 UR) ^ TO ( 8 . 1 ) srrg I • 
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■TPJttr, ftrf cr«n 


(8.1) ^ 5?rm 

(8.1 ) % ffrRl%fecr srra ft^ 1 1 


n [n/2] 

(i) H^ji(y)=^ ^ ^ 

5=0 h^o 


hi sl {n-~s)\ (y, 


n L«/23 

(ii) LW(7)=r 2 ; 

" A=»o 



^ — H -f-*S''4“ 1^ 

\ 2 Ja 

■ V 2 Ji 


1 (1+^)" 


h\ s! (n-s)!(l+A), 


n [«/2] 

(iii) ^„(2r)=2' z 

SmmO ^“•0 


H,^gCI2) (20.2'“ (-|±j)^(-£ti±I)^ 


hi sl{n-s)\ (1+A), 


(iv) ^„(Z,A)= 




n Cn/ 2 ] 

2 ; i; 

5«0 A-0 


/z! 5 ! («—.y)I 

S?W 6 (B) 

m=K2=iS=l crm b=0 % 

t-T^ Ij J Ij s 3 (^Pl ■^p)3 ^3 “™3 3 /y 


_ r r -H'n-.r-^aACy/^Ji:) • Hki^l^x) . [(Pi(f, 7))]^ 2^^ 
k=<^ A-o (n-s-*)! (a+b^), [(P,(j, m 

. ll-(P.(i.fl)l, . (.+b.), , (aE.y)>. (8.2) 

I I 

(7.1) ^ 1 1 

S jj*^’ > ’ ^3 ®3 3 (^Pf A.p)j rj ; ; (^» 

»=o “> ; ’'>■ (**9+1’ ®9+i)’ (®+bi)„ 



srtr 
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l(P.(/,7)), a+b,: 

= £ '2 ^n-k(vl4x) ■ Hkjvl^ix) t" o 2* 
n-o fc=o («—/:)! A:! • 


? [(Pi(^7)L [1-(P« (i. ffl1cfaE,vV F 

•j-o . ^!(« + bi),[(P 2 (/,j))J, 


= S £ 2 £ ^>i-^W4:y)gA(v/44[(Pi(f,j)l,[(r(P^(z;j))]^ . 2^(ag,;>y , f'i+2A+ ^ 
n-o A-o s=o A=o in-k)\ kl i! h\ (arbi)^ [(F^ii, i))]. 


»=i Aj-o k=o 

H^_k_,Hivl4x) . mvl4x) . [(P^o; ;)], [1 -(P3(f,;))3^ PA 

(n-5-A:)! kl s\M (a+bj), [P*(/,y)], ^ 

.{aE-i^yy.t^ 

'Tsff ^ ^ qT ^ (8.2) ITT^ ft STRTT | I 


(i) i 


(A) 


(J)= 


2 2 ^'2^ ^n-^Jt_ 2 k(i) • Hj^d) 
s-o k=o h=Q ■J! *■' />'■ (n—s—k) ! 


( 1+^)5 


( . . 2®A . (i+A)„ . i-yy 

(ii) 'f>n (X) 

■n n IrM H„_s-lc-thiXI4) (Ar/4)-(Z), (■ "” ^ + '^ U . 2^^ 

= 2 2 2 \ X ,h\ I ! 

f-o A=o A-o j! A! h\ {n—s—k) ! 


(iii) (X, A) 

j=o A “0 A=o s! j! kl [n—s—k)l hi 


. 2»A . n! . 
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TTotsT, tfarr q-Tut^T 


§9 7 

m==i=R 2 ==jS ^«rr 6=0 % 

TJ*^* 5 1 ? t (^P> ■^P)s 9 9 (-Y 

l;v;(lw+i,Bq +0 

_[»w n ^«-.-aA • (v/x) [Ps(i, ;)L [ 1 -(P 3 (I. ;•))]. ' 

A-o ^-0 (n— 5)! s! h\ [(PaO'.y))^ (a+bi)^ 

• . 2A . {aE^yY (a+bi)„ 

^ Hn{x) ^^?TT3T I I 




(7.1) ^ 


E. 

n =0 


jj 9 ^9 o. , (ap, Ap), r, , , , N 

■ w; g; 1; -; v; (bq+,. Bg^^); -: * 

' (®+bl)n 

i'+ ™'’ '*'■ 1 

_ J gn(v/x) ^ f I L(Bl(».m [-l(P»(»-, 7 )). „ 

n=-o w! A“0 h\ je.0 s! [(PaC*,^)]} (®+bi)f 


= E Z E ['^"(PbC^'j /)) j • (^)^ • 

„-0 X-O A -0 n! s! a! [(PaO’,/))]^ (a+bi)^ 


00 n Cn/2l 

= I s z 

n=0 j-’O ^”"0 


(9. 


Hn-s-zhiyix) . [(p,Q,ms [i-(P3(/.m . 2*. 

(n-5)! s! h\ [(PaCi,;))], (a+bJT 

^ 7?^f % % yiRff # ^ TT ^Jf (9.1) smiFft ^ sttrt f) mn 1 1 

.. - *** 

^?TFT 

(9.1) ^ Mitt) STT’^'f % ftftr«cftc6^u| % ^ snRT ^ I 
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(i) 

(ii) 


i ~-y ), ■ ■ j’’* ■ (»■ ■ 2“ ■ “! 

•'“» h-o s! h\ («— 5)! (i)^ 

j{X)^ ", (~^2 ~0a ■ 

” i=o A-o s! hi (n—s)l (1+A)i 


/•••\ 1 /v\ ”v. I«'*3 -^h-j-sAW • Wi ( — 

(m) 4>„ (Z)= £ Z \ — 

■^“■0 A=«o s! /i! (n—s)l 


iC 


-n+s+l\ 

2 )k 


2^ 


(iv) Ajy iw i ‘•y • *' +-^^-(-T ^ \{ .»l 

n“0 /i»o si hi . («—,?)! j! 


n [nl2\ Hn_s-‘2hi'^lx) [(aj^)L (““2 ( 


(V) Sn(x)=r.2 

S-0 A-0 


-n+5+1 


. 2A . (-iy(c,)^^" 


si hi (n-s)l (ci)„ 


1. i:r^o, sftwto ®t^o i^o ?rt?no, 1951, 2, 942-949. 

2. =410^, €to ^^0 gpTo Jts|o amET'BW 1941, 14, 55-78. 

3. >^o. Tables [of integral transforms vol. I, ^TI. Bateman ^Manuscript 
Project, California, Institute of Technology 1954. 

4. 'lifTO, ?fto, ?T5Ho 3tJto ?ftHTo, 1961, 98, 395-429. 

5. il[=5ro SSfJTo ^47 €to ITTT, stffo, 1962, 29, 51-63- 

6. flro, ^fafo 1^0 3i?to ^ ^0 S^o, 1941. 

7. 5ftEJ st^ra, fto r^o ^0, 1966. 

S. 5TTf, trifo (i?ro, fH 0^0 ^o,\<lT5fto oi^Jo fiB5to fsafo t^o, 1970, 
15 (29), 103-114. 

9. t^Tfo, 1971, 35(1) 

10. fjatw, ^o, a*t#c. %5iTo 1^0 go t^o tro, 1947, 33, 82-93. 
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C\ 

T^o cfVo 

3i;T<n »T^5?tWEr, 

aftr 

%o 3?mf ?i«rT %o ^ 

THTSR f^*r, fg5rTH tW 

• [ STF^r — 27, 1984 ] 

?rTTifT 

STT^ TTTSiqiT ^ t^rfe^nr sirr L-f^fe^ % srr^^ft^TW ^ ■< 1(^+1 

m srsiriR ftsn srrqfh^ ^'Rfeirrwi sTMa^iTT V(V), fefer sfk H+ % srfir 
5 r«nT ^'t I I feiT 7 T NaHSOt 3 TtT Na^SO* % % SHfim ^ STKT^ 

f^ ipTT I fsPUT 'tt: 'r? 7 %?rT^ 4^ snTFT ^ ’FIT IT# mr^^r E, A cm as % 

FTir ^ iFm #t ’ll I sr#tf#4; 'rft'nFff sist mwr I 5 3rf5Tfip,jn 4fr famM# 

sHRnfe ^ nf 1 1 


Abstract 

Kinetics and mechanism of oxidation of L-cystine by quinquevalent Tanadimn 
in sulphuric acid medium. By A. P- Payasi, Janta College, Rewa, and K. Sharma 
and V. K. Sharma, Department of Chemistry, Government Science College, Rewa, 

(M. P.). 

Kinetic study of oxidation of L-cystine by quinquevalent vanadium has been 
investigated at constant ionic strength in sulphuric acid medium. The reaction rs 
first order dependence in V (v), cystine and H+ each. The effect of NaHSOt, 
Nao SO 4 and dielectric constant of the medium on the rate have been exaimne . 
Activation parameters have also been computed. A probable mechanism is suggested 
OB the basis of the experimental results. 
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Tq-Rf)-, 5nT? ?rsrT ?rirf 


siTR irf^ % Tri%^ arsirq-^ 

srrg srriRf gr^r i q-^rftr 'f^^fiftsrr t^rf^R sm 

^ STBJIJR i^qr W I feT ^ w% ^T a-^ffr gr^:^ % 3TTf ^ *r1%^ ^ SrSJTiRr 

^ |3TT I ! W t V (v) 5RT aRR RTS^T^T rf L-f?rf?H^ % STTwT^W 

fsP^T ^T 3RJTJT7 TTof fipurMIr # »rf I I 

srift’nricJTsp 

t%fem (V) ^T ?nTf ariftfHiRr (Pd^R) ^ atfsctt ^ 

^TRPTft^ BTPR ^ ^5r^T tiTR fsRZTr w I ^ 1%?riR' ^T 5nTmt^'??jr arTftPriRr 
f^R^FT srm iV-<ppRr ir;sff?rfR^ STRT w I fk^vR grra 

?rra?rT % ¥<?4^P<^ arpR ^ ^fTTiu w i srjtB arPr^ir^ % % i 

(V) ^«rT srraKt- I^RiRf % sttsfr ^ t ^ifer ott 

T?: fTTRRTT ^rqT I StPrf^T % %ir ^ pTsrfTOT pTf5^ ^TinTTRITTR ^ aTprfa^qT fir«Tir 

^T WTcT sii'Md'1 JTR^ 'tT?r sriflPTirtr t%RzrJT % gTTr ar^^q- v(V) ar^mPrcr 

fw w I f?T^ tT?#Prf5rqi ^ srg^ fqrqr w i 

trf^w mr fg%^T 

(3T) HRgclT qrt snFtT^ ; 

ww ^ srqTT qrtfe ^ q:?rr ([%fRFr] [?RwP3r stir] > [t^fesnr 
(V)]) %■ sR^qg' ariirPRi 5rf^cf i ^fkirir (V) %■ 'f%’pfr?r srRft^r^ ?rF?’nf 

% P# sr^ir gr ff^T ^r i st^r t^ferir (V) % srPr flp-arr # qrtfe 

1 STTRr ft (rTFFP-I) ! log [V(V)] IT# grpT % STT^T^ ^ qp gpJ 

^ I I 

1 

[%feg]=5-0xl0-^M. [HaSO4]=3-0M, 

V(V)1 10®M 6-66 8-33 10 00 

10®ki min-T 4-80 4-72 4-78 

(g) PfifejT apt «Rs4gi qn smrsr : 

PlfeiT ^ ?TRggT ^ ffe % grsT ir«RT ^ gTTTW: q^sgri | 

feffqr qjTfe gr ■pqRT'P kg ttr ^TrsTir ft«R | (?rRnft 2) #t aRitcTT |[ f4> srTSTTt 
% 5f% #V tlRT ^Tfe 1^41 I I 


At= 3 - 01 M, a’Tq'= 60 °C 

12-50 20-00 

4-86 4-83 
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gTt«f\ 2 


[V(V)]=10-0xl0~®M, 

[H2SO4] 

=3-0M, 

m=3-01M, 

aTq-= 60 °c 

[fgfRg] 





O 

p 

« 

o 

3-30 

2*50 

1-66 

1-25 

10-ki min~^ 4-78 

3-10 

2-41 

1-59 

0-82 

lO’-k* 





1 mole"^ min~^ 9-52 

9-40 

9-64 

9-61 

9-67 


log ki g- log [%f^] % 3n%)a' (swR 0-91) % gt flpirT q;^ 

fRft 1 1 kr^ ^ wlf% srr^^ ^ y.srsr ^ ^ m:- 

% sTT^^^F trf snsrTTl % g^FTT jfl-pRT % fgtrf’ir ^ g%g 1 1 

■(g) fern sTpggT ^ smiar : 

sTR^^iir 3rf¥i%irT sn^gtggT ^ it^r str feqr gjrr i srRft^ 

5r1%g T?: tT=i' srrsrTfl' ^ fgfRg giRgr t?: shr- % f^fg?r giRgr 

srfgfegr # ^ ?rR gf i 

gKg\ 3 


[V(V)] 

I0xi0-»M [fg^elg] 

=5-0xl0-2M, 

/i=3-51M 

aTq=60°c 

[HjSOJM 

1-5 

20 

2-5 

3-0 

3-5 

10®ki min~^ 

2-40 

3-29 

4-02 

4-90 

5-95 

lO^k^ 






1 mole~^ min' 

■1 1-60 

1-69 

1-61 

1-63 

1-70 


gR'ift ^ RE? I fcfT iRftgg arm ^ gr^sgr % gTsr-grq- 
?T f?«r-?:R gsgr | 'r'?:5=5 k2(ki=ki/[H+]) f?«R 1 1 kj ^ [H+] % 

3TT%^ qr ^T sTFer itat | ^ 1 %r ^ | i gf fgqrqRT 

I % arfgfeiTT ^ qftfe H-*- % ^n^sr Jrar | arfgfeirT arrg- gRf?:g | H+ g-?; 
srrmfta | i arfgfegT |fg? q^g qg qmg qr^gt 1 1 

^fjqr ar^g-gg %■ fqfgR g'q'sgf % fg?w #rt arMipiiT fg^pq % q'nt^arq? g 
qftaag qi"?:^ qq: gf trt w fq? qTR^atq> ^ % gR-gr^r f^niq? gsar 1 1 log kj. 



334 


?TTrf cfnr ^nrf 


^ l/D % 3n%?§- TT ^ STRT ^cflT | sft % %qT % STFR-fesr^W ^ 

^%cr M I I 

H+ T?: sarf^rfw fii«nir t ^ftfer^r ?r5fe q-^ ^ 

5f ife frfft I I 

( 5 ) mq qrr sr^ra 

^T sTsqinT =qn: fqfw?r ^ qT fqfqr w 1 log k^ % 1/T % snr^ 

tfeqicrT qf qn;^ | f% srfqfeqT sq^fqqq qqtq^qqr q>T qi^q qr^qt | i e, A 
t^q AS % qpr a^rq: 16-126 Kcal mole“\ 10-5543x10“ Sec-^ - 3-68 e. v. 
siw fir I 

qfyqq fqnnqiq q^qfrqqrfq gqr^qqj fq?%qq srt qfqiqr qqr 1 %qT t l srij 
4 aq-tj v(V) % qrq qqVr | 1 

%nfqrfiT 

spc^ qrsqq ^ t^qq VOA % ^ ^ q|qT | ^ qT^Sqr «4-5M) 

qq q%q SRTfqtn V(OH) 3 *+ I qt qqqqfcq appq qrsqq if V(0H)3 HSO 4 + srfqfifrqT wrfq 

^ %cft I 

fqfeq ^ qr^^q q q^qr?: ^ fqqfq if ^TciT q'wpj spT sqqfTT qr?: 

^ qq qfq ?f?qiT qr^tqq ^ ^qqr if arfijqi ^fqqqtfqjfqqr qfifq qq ^tqr ^ stct: 
qf arfqqr qqqqr % lirqfffqif^ q^fqqq % qrq qfq' qqrqr | sft %q fqsrfqq qq ^ 
fqqfer il^v, qrsqftq? snqq ^qr 1 1 ^ qziff qit sqrq ^ fqqqfqfeq fqqrrfqflr 

# qr qqr^ | i 


VO 3 ++H 3 O+ ^ V( 0 H) 32 + 

( 1 ) 

kj 

V03++H30+HS0r V(0H)3 hso/ 

( 2 ) 

NH 3 


1 

HOOC-CH— CH,— S kg 

1 +V( 0 H) 3 HS 04 + q±: 

HOOC-CH-CH 3 -S ® 

(3) 

1 

NH 3 




^ cT^n" fsP^nf^f^ 
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NHa 

I 

^ 2H00C-C-CH2S++V(III) (4) 

I 

H 

NH 2 

, i €(^ 

HOOC CH CH2S+4-2V(V)-(-H20 ( 5 ) 

V(III)+V(V) ^V(IV) ( 6 ) 

IVlfecT o^c'TvT OpqT ^ | I 

J, , k k^k^ka [Cystine] [H 3 O+] [HSO 4 -] 

l+K 2 [H 30 +][HS 0 n+K 2 K 3 [Cystine] [H 301 [HS 04 T ^ 

(7) srifrl^^ a^sff 4?r 4?^?rT 1 1 

f?T?rrn- 5 TT'T?T 

(qo fro qR?ft) \o ^0 vrf fe^ft ?rt sr?^ srifir^ ^rfnrcTT % 

atmfr I I 


1. %0 ^o, ^SRFT, 4\o cfSTT '^TqFft^r, TR €to, ffeo 1981, 

20A, 395. 

2. 3TRo ?r«TT ^TH^, ^cr^o iTo, gRo %fiio wtmo, 1970, 988. 

3. %o ^O, =q^, sfto ?r«IT sft^RcR, iTJro t^o, gRo ?ff3o %f;To ?ftmo, 
1981,' 58, 252. 

4. ^ 0 , «fl4Tfer^, %o %o, t^^ro ir^o ^ ?rq%?rT, trgio, 

ffrSo gtsfo 1980, 19A, 1011. 

5. 3iTfo gqr 4iTrT^>r, qu-o I^o, STRITo fgRo t^o htiH ^ 0, 1975, 86, 65. 

6. trqio %0 ?fro gsqT qg^To %»To 1959, 13, 1971. 

7. gT^¥, JTO cT^TT %o tr^ro, ^IHo %F*to ?ft?rTo, 1959, 3014, 4046- 

8. irifr^T, STRo t^o, giffo %f*ro wt^fTo (^o), 1968, 1563 
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Ilf fJT mT SrSfTfcTJTf 

®f sTstriTfT 

^ 53[^W 

'K^RT fg^n, 

srrsTT? fftt 

[ STTCcT-sriT^a- 9, 1985 ] 

^TTCm 

?rirf^^cr Ki^??r<tir sraT^ft^r 'Ttt^RT % 3TRr% 1975-76 ^r«TT 

1976-77 ^ ?r{iiTf^?r 25 g?rfer5ft^ w%iff ^ 

^TTl^f) ^T ^^HTc’Tqff 3T6JTJT^ fWT W I ftf*r?r STSnfeff t ’TRT 0-54 fiTo JJW ^ 

2-40 pTo RIT 5rfir TTR TRl 4:jfl ^ ^554 ^ ^5ft^ 5ft4rT 20 Pro 4TT 

srfir Rfe % f|^R t ^fa- 4?4 4I I 4?t 5n4T%4t 6113, €t/01-2, %-9, 410 i;T5Er-60 
cr4T ?f?5?r aRTf^ (^t-163) ^ 'RR # 4iir arift wf i s??r^ f^fer 

^T I fe f444?Tfl SRTf?Rf SRITR ITRT t % 4iK<iT ^TPR ^4 

Rim ^ fffjRTRf I I 

Abstract 

Biochemical studies on cyanogenetic glycosides in promising variety/strains of 
PEA (Pisum sativum). By C. P. Awashti, Crop Physiology and Biochemistry 
Section, C. S. Azad University of Agriculture andXechnology, Kanpur. 

Twenty five variety/strains of pea included in Coordinated and State varietal 
trial of C. S. Azad University of Agri. and Tech. Kanpur during the year 1975-76 
and 1976-77 were analysed for toxic principles (cyanogenetic glycosides) in order to 
study the varietal variability for this vital character. The content of cyanogenetic 
glycosides was found to vary form 0.54 mg to 2.40 mg/lOOg seed in different 
varieties /strains under test. It was observed to be much below the lethal limit of 
causing cyanide poisoning (20 mg per head) on human consumption. Variety/ 
strains 6113, T/01-2,. k-9, PS-60 and T-163 were promising in this parameter. This 
AP 4 
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indicates that pea variety/strains are relatively superior in the nutritional quality as 
these contained only nominal amount of this toxic constituent. 

spy I 'fyft2=p 3rr|TT «fy ^ 

spify aflT: srfsRrt^raqr tt^ f^riRff % srfcT g'T^rssrar ^ 

fsTRcTT ft TfT I I ^ spT Tlfe^ ^ ?rqir 3ry?RT# crqr 

% Trirr fsnfy trst afpr^rr ctstt ^^Tsfy^'scw sTrrarr arf? 

’RRR R srrf SFT% ftRT SIR ?fr Iff ^Tdt | I sP^T fcTtTT ^ cT^TT STR 

R5ff % % ^“yTR t:pT Sfjp- fqq^TRy RR , ^rRHy^r^T SPTR^R^ 

^ ’RT srk RSfriT % 5fT?r firt ^ft^R Jr rr ^ arfir^crr % sq^rfy ^ 
fr^Ry||f^“®^ sfy?: sr-^f?: % r-r rtr 

^ % ^Rvr iRfy q^ffe^RTT % ^PR'sr S ^nRfysRy ^wr^t^ ^ srRRfy ^ rrfRjsT 

^ 1 1 

q^" # ^ % itji: ^ fgiiiRr srsTTfRf ^ ^q%rfar 

% ?nRssr Jr sTfcT qR ?rri|R ^'msar | stcT: 5r?5?r srsq-qg- rt Jf TTaygrT^ w 
Tgr^ R fjTT fg^^r g;grgT str fspgr srt i 

sytytnTcTrgfJ 

sR^er sisjRsr % ¥stf^g?r q# q-(y«ivr gysfR t ^rfiirfeT 

25 tjRcrsfyar STJT s^ sr^rTf^/?! gf 1975-76 ggr 1976-77 ^ ^fysr 

sps^, =gR5pgq: srrgR ffg qg jftgfrFggr fgRrfg?rRrg, giRjT Jr ^grgr ggr gr, % gyg Jr 

gRgygg r RTRspigr^'f gg ggsrgERg qg fg#rgg giggr f^g (qo sfro qo ?fyo)« ^ 

ar^ggg g;t^ f^gr ggr i g^yg Fr^ 10 gR ggg % snt g?r %?graT q^iRgr Jr 

gRRR 200 fwTo an^ gg fJrgrRg 4 gR ggr ?:gg;gR srqgsg % fgj- ^Ir RgiR 
gR qg gR gg xm ggi i ?g% grg ^ grR-sTRgg SRr 2-5 gfggg gyfggg fr^figgrig 
% 20 ftrgfyo fgggg t gggg 150 fg^yo srrgg qspfgg fgrgT ggr i fg ggg^ Rff arrgg 
Ftrr gg 100 firgyo JfgR w# 6 N argyfggg ^^ftggRg gg 8 fggyo ggr 2 fg^o 
5% M'lSfggg arRisT?? fggrgJT grigTi®^^ q?r g^ggr Jr 0-02 N fg?gT gR|g fgggg 
% fg^ iggg sr^gR %gr ggr 1 ggggggg qg sr^grgg Jr grg frifygRfgg^ gRT 
(HCN) % ^ t gRgyggy RRqjygr^ # rjrt gsr ggifcRf ^ fg gg^T^r: ^ ggy ; 
I'O ftrgyo 0‘02 N fJtRT gr^fg =1‘08 fgo grg fiffyg gf^ btrt i 
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’TJT sr^nf^ srs^rtR- 

'Tf?:wtm rr«[T 

^ sriFT 'Tft'jrrif mv^ft 1 t f^^ir f i ^rf | % 

5r^cft?r 'Rt^pJT jff^rqr ^T?ft 12 sr^Tf^f ^ |ri;^?iT!Tft^ sir^r ^ irtgrr 0'8l % 2*43 

firo FI’t/IOO 1975-76 ?r«rT 0-81 ^ 2-40 ftro ^mjioo 1976-77 if «ff i 

%-9, qft^-60 g-«!T ^-1 63 iTwrTftitrf ^ ?>ff ^ ^ srf^ ^rrar TTf 

srafe TTT^ 71^-3 sffT 71 q;?r 0-49 if 3Tfk^ sff 1 ^TSTTfgRff ^ ITTTO: 

1976-77 % st^^r) | : 

<ff ir?r-49>qf sff-a^T^ t??r-409>?f 3rR-12>335-2 ?l>'ffiT^-391><ff ^-2>>ft 
5Tg--410>1436>€f-163^'ff tT?r-60>% 0-9- 

TTS!T?crff^r JT^rr^ir ift^RT ^ ^rfiJifer u jr^rrfOTf ^ sn^ 

% ^if ^rnTTTSRf ^^sffRTT?^^ irmO-81 ft-o mir (6113)% 2-43 (%» vcmj 
100 ’ITIT (15/tTTr-4-3) ?t%f aTsipR % TTiff iTJff 1 1975-76 

1976-77 % %PR % sttetr: q-T SRlf^R 6113 CRT ^f|01-l ^ 50 T ^ RTfR 

% f|?rT^ % I f%r«T5r 5r3rrf%iff 1976-77% srgrrR) ir^^yif 

5r?5%t4>q:«JT w srsfn-q: | : 

1 5/tTir-4-3>9/0 1-1 > 1 5/tTir-3-2->^%/st-ll>TR/4-l > 1 5/%-4>%r/st-3-4/l >€t-l 
-6-3 >%/€t- 1-2 > 1 5 lit - 1 0 >%/ 1 5-3 >sf/ 0 1-2>%/ qR-2 >6113- 

??r srsiTiR % TTTfT cffwiT % %f cr«rT ?5rf%f if iRf t- 

grqfJTqr ar^r %t TTrsfi fsrfimRif ^■^?r arif^M aft-?; gra snprfw 

qfw%t % srg^q % siRTMf if %f tt^tt rtt i iRrfq Trer % ^jffaRTJfR f^iiRr’n' ^ffirr 
% f%% RT4%tHI^¥f %f Rar (20 f%oRTr/100 TTTrr) %^T%f 

qRf RTf fqR %f t5nf%%f % qdTgoR %qT/%tqR%T %t snsnfdiff % srfErqr 
%f RTf?«Tf% R?! ff ¥T«r fgf«T^ 3 rt ^-q?RT^ % f%«m % ^q?r qmg tr sinfsmif %V 
frff fqrirT ^ ^rscTT 1 1 ^ trr % |% sTTfir^niT sfk ^ ^3RR srmg 
f%f%qT %f TRTTfd^f if qrrqfr fg wq? r^^t if 4f%?r i 

sr^: RR I % itcr sr^rrfRff % strt %i fgf«r?raT% irgRyif |, F's^ 

%t Rqg qfq'iT TR RTTRq' % i%STRf % W fqTqrrFf qgr# %t jngr sirr- 

RRT % fr% % q?R^ ^Tf^rqTR % q% | i 

f cT5r?n-5TTqR 


liPiqT Ro 3TRo ^0 feqrsf, ^'T^iRnR^ ?r«n ro afro tro srrsin'R ir 

stejtst. qR^r qjTftr^f r qi^rm fgvTR, stt^tr ^ r sft?ftf%q> f%R- 
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^ sr^T?r 


wfT'sfi 1 


fT5ft?rFrftRi sF^r (HCN) ^ ^ f%fw srsrrf^f ^ 







^rrar ftro 


^nrf^w 5r5n?ft3T 'Rt^i'Jr 

7T33T ^cT'ftiT 5rsrRft3T 

100 ^rw Jf 

5r5rT%Jrf 

1975-76 

1976-77 

JT'srrfgrJTf 

1975-76 

1976-77 


X 

X X 


X 

X X 

35-3-2wy 

2-16 

1-80 

q?r/4-i 

108 

1 62 

'ft '^-3 

2-43 

2-07 

15/%-4 

108 

1 53 

>Mt-2 

1-62 

1-62 

^/€t-ll 

1-62 

1-80 

^ 3 rn :-12 

216 

1-89 

9/01-1 

2-16 

207 

'ftt^-49 

2-16 

2-40 

15/irJT-4-3 

2-16 

2-43 

qt q5r-4io 

1-35 

1-53 

% 0/15-3 

1-35 

1-08 

1436 

108 

1-35 

%/?t-l-2 

1-62 

1-26 

%-9 

0-81 

0-81 

itlit-3-4ll 

1-62 

1-44 

fr it^-409 

1-62 

1-98 

€t/01-2 

0-54 

0-90 

it 163 

108 

1-35 

%/tT3T 0-2 

1-08 

0-90 

'ft TT?r 0/391 

1-89 

1-79 

15/1TJT-3-2 

1-89 

1-89 

'ft TT?r-6o 

108 

1-26 

6113 

0-81 

0-81 




15/st-lO 

1 62 

1-17 




€t-163 

1-08 

1-35 

^'TT^ g-fe 

'O 

— 

01 83 

JTTfTSET Wfe 

— 

0-161 







5% tTR 

— 

0-38 


— 

0-33 




5% irTT 




( X ) ?IPT ( X X ) ITEinTR 
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f^^TFr^r, ^T 3T?iTfa’ STT^TRf | ST?^ STS^Rq- % 3TT??' i RT ^STW ^q^fSET 

q^Tnfr ^«IT T{T#?5T^ f^f 1 

1. qH:4'?R, qqo, sritftq;?! ^o 1962, 11, 12. 

2 . fro ^'fo fT^rr ip%5T, q^ro ffo, 'stfo to>ho %fiio, 1917, 52, 369 - 87 . 

3. € mff sTRo, 5rTo cT^rr 13:0 ft®, %fe?t siho 1963, 

17, 69-78. 

4. =^^RT'R^, # 0 , Itqo t^fo tiTo t^^ffo ?{t?tTo, 1943, 99, 157-59. 

5. TTo, snfo flrftJT, 1940, 2, 1-99. 

6. tTosftoqo^o, OfBcial Methods of Association of Official and Agricultural 

Chemists, ffo 1970. 

7. TTTRTff^ff, 3TRo ifo, fffsh'H fiRo 5nfo, 1964, 13, 1-11. 

8. SIR, ’^'?ro, Trq^o, i^o cr«iT trq-o ito, ^tifes^r lifeft 

ft 0, 1973, 23-(27), 151-259. 

9. ^TO, 5r«IT %o, qfto ^Ttn%»I 1965, 109, 80-91. 

10. t^iTo 5f«IT I^TR', SfTTo %0, ftfe^ «Ro 1965, 19, 269-76. 
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%o TW, q^To q?To fflf ^ »fto 

nfoTri f4»nn, 5??nt?r %| gKr»Rft 

[ Jim— 25, 1984 ] 

sr?^ sprar Jf k t g-|cr? f^^rc f^irr i 

Abstract 

On Eulerian polynomials in k variables. By .B. K. Rai, S. N. Singh and 
V. P. Singh, Department of Mathematics, Banaras Hindu University, Varanasi. 

The paper deals with Eulerian polynomials in k variables. 

1. I (x; a) ^ % 

^ Jf TfTmfwcT ^ ?r=F^rr | 


(1— g) exp xt 
(1-g exp t) 


CD tn 

= X4^„(x;g) V 


( 1 . 1 ) 


^f>T^ 5[!> X, y =rCf ^ s»r % <Tixsnf%?f f^in 


(I— g) (1— b ) exp (xt+yt^) 
(1— gexp t) (1— b exp t'^) 


^ (x, y; g, b) ~ 

n=o 


(1.2) 


qrftmTKt % snmT t?: |ir 0„ (x^, ..., x*; b^, ..., bk) ^ 

xj, ..., xk ir fJTt^fecT % grncT qfofrrf^rar qrtt | 



344 


TFT, ?r«rr 


k k 

n {l—b^) exp Z t' 

f=i r=i CO fn 

^ •••» ^k' ••■> ^a) TTr 

k n“0 «! 

n (1— if exp 

r”l 

^ Qji, ..., sik ^ qfcWT’T srm 

irMsT ^ 5Fft»T I I 

2. ?rt5r«rJT fir ^tptfjt % 'T?f ^ (x:i, ..., x^-, b^, ..., b/,) % 

sjfsr^ 5r^r?r i 

(1.1) ^«TT (1.3) ^ 3TR«r 'tt sttf | 

k-1 /^_1 

n (l—b^) exp U Xj. r 

^ Oq (^1. -, XA_i; h> •••. bk_i) ^ (2.1) 

k-1 0=0 

/I (1— i^' CxprO 

f=i 


(l-6*)expx*f* » ^ tpk 

-(i-bktxptk) =/o ^ 


( 2 . 2 ) 


(2-.1) (2.2) ^ gorr gr?n ar^r 'w # (1.3) tt | 


I <P„ {x^, ..., xf, b„ .... bi) ~ z z h. v:J^ 


q=^0 /)=0 


?! 


^P (xi; bk) 

P'- 

q+pk FiTqr T?: « qT (1.3) ^ ?=re:qr 

(■^n -••» ^1; -.., ^a) ^n-pk (-^li •••» ^k-V> •••> ^A-i) 

«! ^-0 (n~pky. 


^ P fa; ^a ) 

p'- 


(2.3) 


(2.4) 


^ smrT I [n/fc] % nik ^ fJT%r ?fT shk it?rr | i 



ft-fk qfr 15^:1% % ftrf;TM%5r ^ sro ^ | 

0„ (Xi, ■ ■ ■, Xk; bi, ..., bk) __y‘~^^l^^ [n-h^ilk—l] [njk] (;c^; bi) 

/’2=0 pjt_i=0 Pk^^o ("-^i)' 

^Pa (Xj, h) <Ppk jxk; bk) 
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Pa! 


Pit! 




Ai= S rpr- 


3. (1.3) % ^ q?rf qfr ^ 5T% 3T^f?rcr qr?:% qq; 


(2.5) 


k k 

tr n (1—5,) exp S Xf f 

r~X f”! 3 

== 2j — (x^, ...j x^, bxy ,..., 6^ , 

n (l—br exp t^) 


3T«rfg; 


00 fp+r <0 0 

2 (Xi, ...5 x^; ..., b^) — ^ = 2! — (Xj, ..., x^, 

p^O ^ /'• n=0 


5i, 5i) 


1! 

7l! 


(3.1) % ?)qff q?ff % % 5'ntqff qx 


1 S ^fi (jCij ...» Xki 5j^, ..., 5^) — 1 ^ /„ ^ 

«i ~nr /' .Hii ^n-r •••» ■**> •■•> ‘'W* 


(«-/•)! 

^ qqqx ^ w qx^ | 


(3.1) 


(n^r) (3.2 


1 a* 0„ (xi, ..., Xk; bu ..., bk)_ 1 ^ f f, h ) 

n\ ^33^; — („_r-j)! 


[n ^ r+s) 


(3.3) 


(3.2) ?r«n (3.: 


qm ^ I : 


a^* <P„ (Xi, ..., Xkl 5i, bk) _ J (JCi, ...,xk;bj k) 

dXf dXj 3 x , 4 .i * 

{k, n1> r+i) 

AP 5 


(3.4) 
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TR, cT^ 




^ ^ n=k(k+l)l2 % ^ SRTTT f5r^ ?r^ | 

1 sk ^A(i+i,/2 (Xi, ..., xt; bi, .... bk)_^ ^.. 

(k(k+l)l2)l ix-.-rZ^xt <Poi.x„...,Xk,b„ ...„ 

sRT: (X^, ..., Xkl bi bjc) (3.3) % 


4. (1.3) ^ X; (i t) % ?«TR XT 1—Xi X^ XX 


<^« ( 1 - 

) 

Xi, 1 -X 3 , X 4 , ...* bi, ..., 


k 

, ^ [A:+i/2 ] 

rA:/23 

iT(l- 

Z)^)exp( i; (1 -;^2r_i) f 

i: ^2, 

f=l 

f=i 

f-=i 

[A: 4-1/2] 




n (l-b^r-x exp n (1-6^, exp r*0 

r“l r=^i 


[i+i/ 23 / 1 \ W2] k 

n M~ - — ) il {l-b^,) exp E x^{~ty 

r-l \ Oar+i/ ,=i r-i 


1 - 

f=i V *■ 


exp j n • (l_i,^exp(-/n 

(-0" 


(■^1* ••■s , , b^, , , b^, ...) — — . 

n“0 O3 n\ 

Jt % 501^^ ?rifVjpfrrr 

(1 X 2 , 1 X3, X4, — J b^y — , bf^ 

=(—!)” (Xj .... Xk] T- , b2,^ , b^, ...) 

"1 . ^3 

( 4 . 1 )% ^ f%Rr?r%^ ^ inf%r | 


(1-Xi 1-x,. ...; 1 -xa; b^, ..., bk) 


=( 1)“ (Xj, 1 Xi, X3 , l—x^, ...; , 62. ^ . bi, 

Ui Oq 


bk). 


(4.1) 

■) (4.2) 
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k-^'^ Jf 


5r|f m ERTc*r^ I I ^ 


0„ (mXj, .■.,m^ X^; bj_, .. .,bk) t« - ^ 2 / 2 ] [«— A^i/fc-1] 

„! —■ 2 / ... S 


^«-Xi (^.^ 1 .' fci) ^pi (m^ x^ib^) <Ppi^ (m^ x/;-, bk) 

P/.—0 (k - A^)! p^. ••• 

?r5^==rq’ <p„ (xj, .... Xjt; b^ ..., bi^, %■ f?i% stt"^ | 1 

HTW 1 . 


irnXi, .... m* Xk; bi, ..., bk) 


’■=1 S- 6 . 


w” 


m^l 

, U . 


mA— 1 




ji =0 


m 


y.,,^k . fTH 

+ *1 , 


.,b 




3r^ mi (/=1, ..., k) SIHFc^^i' I I 

444 !% 


(5.1) 


(1.3) fSTT^f^rfecT ^ Jr w 5fT | 


00 

Z ..., mkxk', bi, 

ll “0 



^ k 

IT (1 —bj) exp 2 nf 

r^l r=l 


k 


S {l—b^ exp r) 

r=l 


X,tr 


k k 

n (1 —b^ exp Z mT x^ n 

r -1 f=i 


n (l -b”^' exp m’- r) 
r -1 ^ 


r /W’'-! 

n { Z b^J exp Sr f 
r-1 V 5^=0 
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TFT, cFn. 


exp 




k 

n 


►—1 * 


k 

: n 

r -1 ' 1 


l-br 


V m— 1 — 1 

) ... i: b\^. 

' 5,=0 Jk=0 




. z 

n=0 


{mty* 

"nr 


(^1+^ ’ •••> + 


,jn 


,m*., 

)• 


fn % ^t^ff 4fr 5^T "TT 5IT^ ftcTT f 


SFW 2. 


I, ,r m—k mk—l I „ i" 

. n(i-j' ) r ... i /,' ■'>? 


r=»l 


k 


./■Jid -J"') 'i' ...'*s V 
' ?,-0 «-0 ‘ 




• ®n ^7 +“]-••••> /F+ Ik ’ '’r •••’'' /c 


^ m cr«rr / srtcJT^ ^re^rw f i 




m-1 

z ... 


^1=0 


mk—1 

Z 

Sk=0 




k 

n (1 


-b'^'^) exp Z 


^-1 \m^ mr ) 


mrt^ 


U exp m^r) 

r-=i ^ 


(5.2) 





349 


n (l-i"*'^)exp Z Xrf n (1-6'”’^'^ exp mT/’’) 

r-l ' r«i f=i r 

= — — ( 5 . 3 ) 

n (I- b’”' exp m^fO n (1-b^" exp Mr) 

r^i ' r=i f 

(5.3) % ?r«TT W Ir Jf ^fiTf?r 4rr ^ STF^r ^5rT 

I srJrir i 1 1 

1. 4^1%e5r, iT?ro, JVfath. Magazine, 1959, 30, 247-260. 

2. TlJT, 'ffo t^o ?r«rT f%i|, tr^o > 75 °) Bull. Cal. Math. Soc., 1981, 72, 101-105. 
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^ ?TSTT ^ 


%o ififeyiv.' CRT 

^rf'Jia 5 HTT?r %=| gRTORft 

[ STT^— 9, 1984 ] 

THTT^ 

5ftspT^ ^ ar^n: ^ sTEPft^, ?mnfV, cTstt ?r 

?nTT?3T f^!Rrf % TMt^TT 'R 1 w?: fwT ’m | 

3TT eft <>ft STsmT >TfC¥tJTT ^FcTCf % % 5^ % ^TPOT 

I I ^ cm TT mt ^ argsri^ g-qr srTf^ 

^Tsff % 1%iT f^sTk^ ferr n^ri 1 1 


Abstract 

On Stokes Ekman and Rayleigh layers in a rotating fluid. By H. K. Katiyar 
and Newal Kishore, Department of Mathematics, Banaras Hindu University, 
Varanasi. 

This paper considers an unsteady boundary layer flow of an uniformly rotating 
incompressible, homogeneous, viscous fluid with constant properties bounded by two 
parallel horizontal disks due to oscillation of the disks or oscillation of the main flow 
outside the boundary layers. The velocity field and the structure of associated 
Stokes, Ekman and Rayleigh layers on the disks are determined for resonant and 
non-resonant cases. 

'rfe^^Tsff if ^ 

W I 1 


^ WT^ ^ ^ SlFmr gTTT 

^ I ^ ^ fk^ ^ 3{^T^ 5^ sn^FTRt 
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a:sTT 


^?rr3ff % ^’TcT ^ ?f^=?fTr^'tf?rsar?f<?r i%arr i ft ^ftsr^gl'aff 

% sr^ri q-r^^TJqTsff crr^ st^'Jtst % sr^rr^ ^ ^'na'irT ^?rr # 1 1 ^?fV 5 #^ ?PRf 
sftT ^ srffT^ s^TR^ 5itErq^ 5f % sr^rr^ ^ mfir^ ^ 

1w ^nrr | ?r«rr 'TMtwr ?cr^ % ?>r?rf sttt f# ?rT^ 5f^ ^ ^- 

sfJxT qf!;^ qpc^T ?gR sRTf mfjT^r rtt | 1 t^r 1%^tir st^ ssr' 

^ 'TT ^FSt^Rr-q^RPT ^ TR'^T ^ f^rat^T I^RT ^^TT | I ST^^cT ^ ^ 

ft'^^ tTMtipT ^Tif sirg ^ »pft 1 1 


1. ?n(Rtrr nf^^i 

^ 3r=^T ^nr?^ s tRi ^ w^rar v ^ srgxcfj^ir, wft t?: 

f^T ^'ir ^ ^ 3r^ ^ %■ z=o ?f«TT z=£> >Tft^ I 1 gX5T ^SEfT ^ 

z-srsST % ’Tfcr : t^T % JFRT ^ 3Rr?«TT Tf | rfsqT % 

srf^RnRl I 


5Fflr#iT cf^ if gr^r 5Ft q-fe^ qf% qft #fqii7:-?jtq> ^nftqnTq cr«rT ^rrercq 

H’ff^T’q SKT fen 'll Id 1 ^ 1 

®-S+(u.V)u+2i3xu=~l/pVp+vV*u (1.1) 

of 

Av 11=0 (1.2) 

sRfe n=(M, V, w) #5r I, Q^Qk Z-3T5T % ?nTF?n: sFtwtq tq ^rferr | ?r«n ;? 3R%fe 
q^ % ng; 5T«r ^ 1 


^rnroT ?5fer qft^tqT ^ flfTqqr ^ fn irprqrq | fe qft^ftqr ??n: % 
^ qqr^ % % qrrRi ^qrfqn qqr^ in z ^rnr tr^ qisTTPcn frnr | 1 

qftqrq^^q (l.l)^3i^feqF qq ^q^qrcnl cinr I7(z, 0 fenfetw tfeqr 
^rqfeRT SKT qPrqfqn ^ | 


qR-fq: 


v|^-P 

Q-u+iv^ P=g+£|) 


(1.3) 


qf qqr qqrazq qfRdT qf?:?ftirr ?5n: qqfqrRT | nqr fefefen qft^ffqr qfnqisff 
% sRnfn ^ ^ ^qqr 1 1 


q=Uf(t)=U(ae~i>»i*+be-i«nt) z=o, t>o ^ 


(1.4) 
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q—Ug(t)=U(cei’^i^+de~i^zt) z=D, t>o 'TT (1-5) 

3i«ri% U STEf^ tJT I, a, b, c, d ^f^TST ST^ wi Wj srrdf^ ^ 3rr?f^?it I I 
3T?EiFr smf % a- Erfcr ^ stt^^ 


[ + 2£iiq=---P 


^r^fip q (1.5) 5TTT fen | ^T^JT ?r? STEFr^ p t fT ?rTcr 'liWET I I 
fnr^JTT ®FT anrfi^ feErfeter | 


=0 t^o ^nrt z>o % Rf'^ 


2. ^snarem m ^ 


fePTfefer 3rfe*r ’^ff spt ?«rT<Tfr gfesnsRsp 

(x’, y, z')= (X, y, z), t’=Qt, u', V ~ {u, v) 

P'^_L_ dMT 

^ DUQ ’ \SJ 

arffeTTTffeff % "fef ^ (1.3) % (1.7) (t?r^ 7^:) t sn 


z=o,t>o'rr. 

q^g(t)=cy<'it+de~i'’*‘ z=>D, t>o 'TT 

?7 +2i9=-P 

ar 

q=s 0 t^o, z>0 'H: 


<H'l«!i'ra ^TJE^TT q(z, s) feETRlfecT 5KT Tfenfer 
q(z, s)-jo c"^‘ zi9, 0 


AP6 
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5r«TT 


iTf ?rJT?irT % f5r ^ ?r|TiraT ^ | cr«rr i?r =i?r ?riTwr^ % £f fqrqi%i%5r 

ar^T t I 


1 fS+iiu . r , V sinhAz , sinh A(Z)— z)l^„ 

‘>“S- !,_,■. '* [ sinh X£.+«*> siahA— i*- 


(2.7) 




A=(s+20^'‘‘ 


?Rqn- f ^«fT srqcr^qwff ?rfwT«r ( 2 . 7 ) 

^ ftf^aarsff ?TTr 1 % 3 TT ^T I I ( 2 . 7 ) ^ JTTa q?r fqqiT'jT^ % 1 %’cr fqf^^TSff 

qft 51 ^ aar % ffH ^ sn-qz^^ar q?cft | i 

5 :^ qaT^qTaTSTT a^FciT I % mmvH ajqicrq; (q>r) s=±w,, 

(r=l, 2 ) SRcT^'f 

* . n^TT^ . 1 ^ \ S: 

s===^2i-'~j^^- (/i = l, 2 , 3 , I I 

% 3T^r^ ^ ^ 1^ 

qiz, r)=a.-x^ -liirATV-+^^ "ilShTr^ 

j^cei'^^t !igjL^i^_(g.I ,^)4 de-ic^i sinh^z 
sinhA^i) sinhA'^P 


' Z ( ~~ lnnas\n{n7r{\—zlD')) 
nV-+(2 r<^i) iD^ 


-at 


^ (- \ya-nnb sin {mr{l-zlD)} , 

^ {—\YlTrnc sin {mrz ID} 
n^n^+il+a^jW’^' ® 


|, }-\Y2nnd sin (n^xz/D) 
nV“+(2-a2)zZ»=‘ 


(2.8) 



wtiff Jf i^jpjTR 
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(2.8) % Vim =^R ?2TT4t f5r ^ | s^ ^ cR> '%J st^- 

31-11% % 3i%5T q- ff ^ t Mtq- ifT^ t, ?r%rfer =RKf # 

Tf^^Tt frlH%f€a' Jptfe fi^ I 

55n I 3%TimR ftarfH (ai=2^<T3) 

^JT a-T^T ?nr;^ ^ srsifJrT ??rT Jf arrir ^it ^ 

3m% ^ ^w?r 1 1 <Tf5fV t, f^arsznq^ aft fr% t fq- ma' ?rar^|f%<Ti=2 
cTsn 0-2562. ^ ?5rT 1 ^ (2.8) % gtt Jrnr fw ^ ^rarm | aft ftn^farfecr ^ 1 1 


q{z^ t)=ae^i^ 


sinh Ao(jD-~ 2 ) 
sinh \D 


+be^^ 



-|-Ce^'^2^ 


sinh \^z 
sinh X^D 




sinh X\z 
sinh X\D 


” ( - XYlnria sin {«<l -z/£>)} ^ 

■+■ „ti „*^2+4lD2 


+ £ '^kl^ sin {/i^(l-z/2))} e'"' 

ft*""! 


S (— l)"27r«C sin {nrrzID} , 
nV+(2 + <rjj)ii)* 


- (-l)"27rw<f sin{n^z/X>} 
„=i n*rr* + (2~ o-a) W^ 


^ftTTT ^-^oo Jf (2.10) ft arT^rr | 


q{z, i)=ae*'^ 


sinh Ao(D— z ) 
sinh AgZ7 


+be^‘‘ 





sinhAgZ sinhA'^z 

sinhAg/)'^ sinhA'jD 


(2.11) 


(2.1 1) m ^ ^tf ^ ^Hfft 'K TT €%T%a- 

ar% I aftr dt^rtT at^jrapr awt^ ^arf aft aa^B aPiar 1 1 m (o-j=o-j=2) ar 
srfaap ?«rpft ara^Fsrr ^wt sranr faPT%%cT ^ ^t 5^ # an ^*tn | 
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cr«rT feftr 




i)=:(a+c)e*''- 


sinh Xo(jP --z) 
sin \D 





(2.12) 


3R (a+c):^0 cT^rr cTSr ^ cT^ Wf % ¥T«T ?rPT 

^ ^ f?RfR ^-RT I I 'SR (a+c)=0, b^d, (2.12) ?>rRnT?r 
^ 5irR ^rTT I I 


sp:^ ^ gjq-x ?rT^ Tft’JrTTr fsrfwR ^STTsff Jf % Tfr’JTT^ 3T<T'^g' 

ft SfT^ I I 

5?tT II ^?Rf>r ferfcT (CTi=crj=0) 

f?r ^ f?r ^ (2.8) ^ ^ ^r stth feri srr g'^grr | 


?(z,0=(a+i) 


sinh A^(i)— z) 
sinh A*i) 


(c4-^) 


sinh X^z 
sinh )^D 


, ?i (- 1)”2^« sin {«7r(l -z/I>)} 

+ (n+ b) 2, e 


^(c+d) 


» (— 1)'»2»tk sin {niTzID} 

„-l )?7T*+2iZ)2 


(2.13) 


'^TT f->oo %% 'TT 5TfiR 5r?TR WR ^ ?rrrR ft 'STT^ | cTR f^ Slff^R ?:sTRt 

3RRIT ^ STT 'JTRT I 


q(z, t)=(a+b) 


sinh X*(D—z) \ ^ sinh A*z 
~^h X*D ’ sinh X*D 


(2.14) 


Hf T-r tr^^R TfRtWT RRT f^RpR ^TRT | ^ER # iftSTf 

^ ^/(y|Q) ^ % R^r Rsr Jfft^r R'c ifRrf Vi^t) 1 1 

1. sTR^ft, ?fto, Jour. Mech. and Appl. Math., 1968, 21, 451-461. 


2 TT^o cRT fTR PRO, Bulletin del. Academics Polonase des Science xxi, 

1973, 3, 141-401. 
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STTtRf ^ Jr fjTftlrT 

% ^cqT?f gro ‘^q-?T>SR 

1^0 tio •m'R, ?r5jq fqqRV mi x^o 

THTtR fatw»T, fgiTR q-frf ~ gfgrT ?rg , (?to sto) 

[ sTO — 9 srir?cr, i 984 ] 

«f stw^Tt ^ ^f?«Tfcr g'su 

f^ifrf^ ^i?-t§rjf-3TT^-^^-^T? ^ffRrr (III) cnsrr |r?fff?fT-p-¥Tf-#%jt- 

sFlPct^Tir (in) ?ff5T ^ ?rw |§ feri w 1 1 

Abstract 

Tanning of leather by the products of blue perchroxnates prepared in presence of 
phthalate ions. By S- A. Khan, Sanjay Tiwari and B. M. L. Tiwari, Department 
of Chemistry, Government. Science College, Rewa (M. P.). 

The water decompostion products of the blue perchromates prepared in presence 
of phthalate ions and the complexes, diphthalato-octa-aquo-di-chromium (III) 
chloride and dihydroxo-jtx-di-phthalato-hexa aquo-dichromium (III) derived from 
water decomposition products have successfully been used for the tanning of 
leather. 

Epf ?tjlfrr3Trr(IU) ^ argiraq' ?mcrr % 

fspirr t i arw^rf ^ 

^ ^f’TJTJT (III) 3^41 ^f-frifTWT-/i-^|-t§rHt-|TOT 

sptfirxTq (III) ^ 1 1’-® ^ W ^ 

«ra'-3tqqzsT ^r?TT^ q? jttb ^ ^ fen nnr ^ i 

siq>TT?q^ 

Tnnrn % n i nm nfetmw (#» 

qno- 49 ) ^ fen nnr i 
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sn^nff # OTf?«r% ^ ^ f^%fe?r f^fsr % ^fmrT w ; 

(I) NKsCraO, (50 fTT^fVo), O’OSN ^r?R> Sfr^T (400 ft-^o) 6%H202 
(10 fir^o) % firf^ ^iTfT tT=cr=2-45) 5RT 

(II) 3F^ % ?«rT5T 7^ 0*2N qlsfOT*! ( 100 Iwto) 

^ snft^ ^ (I) 5pt ?iT| Tft^TT qr#*!? w i 

3|qyi^rl ;3f;fqT^ ; 

(A) 3rT^5r?r(ioo fimto) % ^ (I) ?ft§r 25°c q^?: arqwfew 

fen ’mr i fqr ?raf sm ^ qm fq^nnr (pH=3-55) 

40°c TT ^ ?!?• q^rr w i 

(B) (II) Jft$r 'nfe%J t (A) 5|?t cTTl sm-srqqsq ^?qK (B) qfr (pH==3-6'5) 
srrn fen w i ^ 

ngp 

(A) irq (B) 5ra--3rqsRn ^qr^ qq 400 (cr) ^fer ?crF«ff (6/100 

fefto) ^ ?rfnr?rr (10-12 fcr/feiH:) % fqfenr qrq; ^-^%^- 3 rT4 £ T ^°i r-gr^ sFtfenr 
(ni) qntnr^ nfn (C-D) irw fer 

(A) tiq (B) gm-srq-Ererr qft qftfefeff n 

-/i-sT? sptfenr (ni) njn (e-f) qnq fe- qt |t®i 

’m ntsR 

(A) (B) '^-3iqfci<i<i ’dcMu) qn ^?>nTVq ^?r% ^ srq^qr Jr ^ fen qqr ^sr^fe 

(C-F) ?ff^ % 1% |?% snftq (NaOH) fennr snftq Jr nT% i 

qnr % 4v3%- t<-Hs ^ armqrfer "qq# Jr qfe%q fen qqr srTnqrfer 
'qnt % §q;ff qrr amq-annr q^nfer Jr fer qJr fnqn: (a-f % srro) t 3r=5# cRf 

qnqf %• qmfef qn qrr, ^rimq 'nr nol: qq? qtfe^-qnnqT-ff^nw qnrfer q^t 

f^^rnn wr 1 qr? yrr sr^nfer ^qqqa’ qnrfef q?r nq^nr 1 2 q'jsf % nj 
fen qqr 1 -qq? ^ Cr^Os % ftqrfeqi'q qnrfef ^ ^qfJsTcr fe^nfer qrt NaHCOj ski 
^nrtn feqr qqr 1 qq^r^ q?nfef ^ ^ jq: q;?' ^ fen Jr nq»rq i3[^ 
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?rsF ’RT 1 3^ fq’^^T^r ^r^r q sr?# cn:^ sfr^r^, 5^-?: 

■^yrtsFr f^iTT ’titt i 

A B : T Tn ^T «rT ^«TT ^ T?: 1^ ^ 

'Tf ^ ^ I 3T| WtfSRT 'SrirfT ^WFTTf 9ft?r-f^^ «rT I ^ =^t ^T OTTITR 

(Ts) 85-86 “C 7m 77T 1 

c qjj D : 5ftfm =77fT (A) tr# (B) ^ Wtftrar =77f % ^T 7T (Ts) 

85-87 °C Tm 77T I 

E F ;^?r 5frfm 'TTfi ^ ?tt f^7% mi tt 5t% ftwrt 

7f?r ^ I 3T?7 smftTTq- (A-D) ^ ?rTf «r (Ts) 87-89 “C qrirr 771 1 

fcT5raT-5i:m 

^ra-TiTnir ^ m# I5 ff^srr sm7 suffer =^TrfT ^>7, ffTt (7° 70 ) 

7?? TFTRT^fr ^ %o 7T5-T % STimf) I I 
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^ 3Tfe % 3Tf#^n=cT ^ 

gwsnr 

^Tf O q?To SRTR ^«TT IfirnN 
sttgt ras fawm, gn^ taRtanaft 

sRK^r %| fg^aRnanr, 

[ sri^— ^prf 28, 1984 ] 

w ?ff£r^ t ffpr 5TTT ’Tft^TfeT Q-^^X % S'H:?!*!! 4it 3TTS 

1%inft STTT Fnfqrr fasarr 1 1 ^ 'Tpo'rm sttt srra Tfwtff % 1 1 

Abstract 

On basic properties of a generalized integral transform inyolring product of a 
classical and afmodified multirariable ff-functions as kernel. By Y. N. Prasad and 
M. Bhargava, Applied Mathematics Section, Institute of Technology, Banaras Hindu 
University, Varanasi-5. 

In this paper we establish some basic properties enjoyed by the i2-transform 
defined by us in [the terms of eight rules. The results are the immediate generali- 
zations of the results obtained by SinghM. 

1. St^HTaPTT 

sftqTFa’^ ^ % arpTr |it q-^^PRr H-wr ^ skt 

'TfrvTTftra' 5r«rr ^ t srth: | 


AP 7 
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H 


0 , N: (M\ N'); f 


Xi 


Q : ei; ...; IP^^K 




(i) 


{(Clpl (<^p)i=^l9 •••> f)} • 




{'(^qJ )i-l> > r)} • 


' ' (f) (r) 

{(cp,,yp,)}; ...; {(<^p(y)» yp(f))} 

' ' (r) ir) 

{(^0'’ *••*» {(^<3(r)’ ^C)(r))} 


(•yi)”-^f (-^r) V' (-yi, •••> ■^r) 

*^1 J J 

Xi , ...j “i'll, ...5 dSj. 


(1.1) 


M'/) 


(^0= 


7-r V M 

n r (dj -a- i7r(i-c. +y . si) 

j=i j-i j j 


^ii ni-d'f +8^ si) n r{cf-yfsi) 

jr(,» II J J J=iV’(i)-j-l ^ 

i=\,...,r ( 1 . 2 ) 


/=W<'')+1 


tpiSj,, ..., Sr)-. 


N r (/) 

n r(i~-af + Ta. ^,0 

j=i z=i 


f P r (i) 1 r Q r (,■> 1 

I n r(aj^ z (a. ^, 0 ) I X I i 7 r(i-&j+ 2 ; (js/ ^O) I 

J J iri ■ " J 

(1.3) 

ir|f 3fk sTw ^ (i) twf €t ?N5rT ^rar p«>=p', p(2)=p" 

( 1 ) (/) 

^ = V~-1 {(^^5 (^p )i-i» •••> r)} (ap ; ..., {ap )} g-RT ^ I I P-STR^T 


(/) 

(^1? (<^i )z=i5 •••> r)j •**? (^/>? )z~i> •••> f) 


^FT I {(Ci^./jf)} srT=?5f (Cj, yi), .... (Cj, y^,) ^ ^ | ] 

r. a. cr ■ *'> n'" <'> 

m^TT w 1 1 aj ,pj ,yj , 8j | 

3n% oj, bj, cj, dj ^fwT«r I I irir N, p, q, m^>\ n^‘\ p<'>, 2<'> | sfi 

0 ^i\r<P, P^O, g^O, 0 <Af<'><Q<i), 0 <iV<*><P''>, i=l, ..., r. gv^isj | I 

^ Li 5 R;R spT | ^ - oioo % -j-a>cx) cl^ 5 RiR | 

■ft> ^ stH^'M'bdi ^ 3Tf ^RTT | A(jj-g’^ ?r) ^niwRr # 
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qfc^rfer 

f=rf%5RrT ^ ^ w>T^ ^?ff srfnT % r-'^^i^ff ^ srJTR^if^ ^r1%w?rT3ff % ^ 

^ ^ Tl/ /6 

3r5nr | i Li ??r ir^ ^ | ndj ~8j sj) % (j=i, ..., ^rrt q^(3j;f^) 

?T%ft sff^ Tft I cf«rT 


^ ,, <') '!> , 

r(l-Cj. +yj 5i)(/==l, ...,m^) 


(1 — aj+ 2 a- Si) 

^ aPTcR? !¥% ^TTf 3 i>t 1 1 ^ ?PTT^5r (1.1) sjfwTt | trf? |arg Xi\<\',rUi, U,- >0, 
*=1, ..., r 

,, ^ (i) I (/) Q (0 -w''’ </) 

U{=S aj — 2 a: — 2 -{-2 S- 

2‘'> <f, (i, P<-> 


L Sj + L y — 
7=mw+i ;=i J= 


iV<'‘»+l 


^l^n; cpT armor (xi, ..., x„) % ^Tpr^ff % wr^rrwrc*! ^ ^r^- 

f^fwar 5KT 5rT5rT 1 1 

, 0,iSr:(M',iV);...;(M(rtiV(n) fx^'\ 

H : i =^>,(N“i-krr) 

L, G : [L', ei: ...; [P<^ Q''>] L^rJ 


afk oft, 


a, —min Re {dj Ipj y,j=l, .... M''>, i=l, ..., r. 

, ,0,N: (M', N'); ...; mi) rx,-] 

H ■■ \ =0{|xil^i...|x,l^r) 

P,Q:[P',Q']i.--,[P^'KQ^'n L^rJ 


(Xi, .... Xr), ~N^0 % ^iTT^f % f^, ar^f 

j3,-=max i?e {(cj'*— 1)/ y/};;=l. — , i=l,--, r. 


W rra'Ta' of ffro^F^rfsrgr afoftwrr ^?wtor f^^rr | 5^aff p 

5rqi-<?t*^ # ?r|TWT ^ rsnf'tcT ^rr rr^ |, arorfg; 
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SRTT^ cTSTT 


A q ■ iP', ?'+!]; 


(I) 


)/«=!> •■•> r}> 




{{ff, {F’ )/_i, .... ,} : {K,HM(hq„H^)Y 


(r) (/) (r) (n 

•••j iho j^o 


1 


■s 


r (i> 
11 Hq 
i-1 



r 


.... pj n Bi (p,.i) 

<=i 


(-1^: 

Vi! 


{Xi)Pn 


5rerf% 


hT+fi 


(1.7) 


i({) 


(I) „(j> 


«.■ iPvi)-- 


F^ F(,i Sj Pvi) 

i=i j 


n r {\ -/zf + jyf P,,) J7 - g^p,-) 

J=1 j=7l'»>4-l 


, 7=1 ^ 


( 1 . 8 ) 


f P r (i) 1 ^ r ? r U) 1 ^ 

p„/, P ^)=- 1 n riej- s E. p,i) 1 X I J7 r(i-/j+ i; Fj p^.) | , 

ir^ /-I j ij-i ■ ri j 


(1.9) 


^ f% 5rr^ qr (i. i) g:m ^ 1 5t«iT 




Ui‘ 


[arg Xi\<iiTUi, Ui>0, /=!, .... r; 


P (/) q (,) (,•) 9“’ (,■) «'*’ (i) 

=- s E. - Z F. +7?/ - i: fl'.- + i: G. 
i=l ^ y=i 7=1 i= ^ 

r)(i) 


.•) 

- 2 G). i=l, ...,r. 

;=„(.)+ 1 J 


(1.10) 
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133P ^'^sTfcrfer iTw 'Tf^fer g-pr 


%T 5 R, fiT ( 1 . 7 ) % ^ir j?») [xj, ..., X,] srrr sRfiRr > 
f^# 5 T ^ ( 1948 ) ^ Jf irf fejTT I f^ (^r ^sr'rf ^ 7 % H-'hvir\i 

% f^i() 5TT=^5ff Oj, jej, Aj, Bj ^T«rT (STf^ t) af,pf % SPTTcir4??rT % ^ 

^PT sftr ^ 1 1 ^ % tfer wk cm 

ft-f 7 rfiir«r =^fT sTT^ 'Tft^fer H-q^nr ^ qftmqT ?Tr ^srra- ^ wfr»r 

ftm w I I 'Tf^fecT 1 %fw 'fmff ^ stI-t: mw ^^ttctt 1 1 

ipf^cio] % G-'BPr?ff., H =Pt, f^rcrw cm gaTt“i % ^ ^ ff-qmfi ^t^Rcra 

cr«rT ?rfiprsr =^ff H-^<\ q?r i stiver qmr ^ f^?r%fecr 

SRT qfrmfw cr«TT sr^fw : 


H 


0 , K :R :(M', N'); ...; (M'*-), mn 
'P,Q:R:[P\ g']; ...; [P<^ e‘^>] 


(/) 


{(^p 5 (®P )/-l ? •*•? r)} • 




{ibali^Q )f=i, .“,r)}: 


_ (j) _(z) ' ' (r) (r) 

{(IpJ (U^ ••■> r} * {i^pfyy pf)}y •••? {(^P(r)> yp(r))} 

(i) (/) ' ' (^) 

{(/jrJ •.., f} • {(^Q'> ^( 2 ')}» •••> {(^Q(r)» ^Q(r))) 


Xi, ..., Xjr 






Af<>> 


,(.•) (/) 


n r(dy'-8;."i,) n ni-cf-yyS,) 

l=»l 7=1 

*(»'■>" e‘'> „', 


(7) (/) 


Z=l, ...,/' ( 1 . 12 ) 


27 r(i-flf. + 8 ,.j 0 n r{c. -y. Si) 
/=M''> + 1 /=i^ 9 -)+l 



Ci) (t) tj) 

g[Ell4J (0 ^«rT (1.11) t sr^Tf^cT (1.1) #'lt 3T«r t I 5«li4^ °-j >Pj . Vj ’ 
S**\ a'*', a'-'* ?J5TTcTr4> ^TFcrf^^ t cT^tT S.^*f ®rR Oj, bj, c- ,dj , Ij, Ij TTfiRT 


Uj ^ qmr ^ sf) f^TR^fecr ski fim wtcit t 
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sraK ?r«rT 


f _ ij) ^ ^ 

I + 1 irfe T? Aj- Si yt’ 501 ^ 5f OT fT 

I *‘> r- ^ 

^ _ 1 irf? T? Aj Si yf 3'n^ ^f ^ ^T?rT ^ 

uj’’ 0=1, ..., r; y=l. ..., /■)%■ ^ ?nTT?r SfST | 5T«TT^iriTT?JT2fi' ^ft Oi, ..., i’,.)/ 

% sfsr tr®Tr ^ srr^ 5 '^'^ ^ ^ ?fwr 1 ’srO-^^ ■^i-^^T'^ Lt 

Jrflr^-^ft'sr 5H)TT wjt | sft — co,„ %■ +«"^ ^ 1%?^ | 

r s;) (y=i M<')) % 3R?r^ sfr?: cr«iT ^(i -^j^+yj^ ■?/) ( -^ = 1 . 

..., M'*)) 


r(l-a;+ i a7sO(J=l 

z=l 

% wriff sffT 1 1 sftr 

r(lj+ i U;'’a*!’ 5,) (y=l, r) 

z-1 ^ 

% Uy * % a^TTcJT^ JIT ^lynTctl^ ^ % arpK Li % ^ JTT aftl | i nf^ 

ftRft sr^ ^ ^ JT ^ ifir (1.11) t 'Tft^iiTiw qf^fer % f?iir ffF?rf?Tf%fr 

tIjit 

0,N:R: (M', N)'; ...; (M^ 1V<^>) 


H[Xi, ..., X,] JTT H ’ .'I i"l 

q^rJT qfr ^ N=>R=o ^ eft fn i?<»> [x^, ..., x;i fm sjt^ qR^t arsrfg; 

, 0 . 0 : 0 : iM', N'); ...; (Af<'->, f Xxl 
H^[xu...,x,] H Ml (1*15) 

P,Q:R:[P',Q'];...llP^^\Q^'^] UrJ 

Ji^ ^ ?rqTeiT | r-=Er^t H-r^^ (i.H) sftgnreerq' sttt 

3r^ ^ sgmpft^ ft ^TTerr | jrf? r=p=o. 


H^[xu...,x,] H 


( 1 . 15 ) 


2. TOT TOXaPH TOT5TO 

fP ( 1 . 7 ) SKT qJT er«TT ( 1 . 11 ) JTTT f^Jt qpCJffecT 

jy-qpR % 5 TOqi?r apt arft % ^ Jr sirer^ ^T§r to tot^t^t totptj: aft f;Ti^f^%er 
TO ^ qftTTTqr ^ Jr|| : 
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K(s, x)f(x) dx=Q[f{x)]. (2.1) 

0 m 

K (5, x)=(5ar)p-i ifd) [^1 {sxY\ ...,ir x [z^ (sxyi, 

...,Z,(sxYr] (2.2) 

^ H^^^[$i(sxyi ^Xix)^ i/<2> [Zi(5:c)Pi, ...,Zf(sxYr] aJTTW: |!^r (1.7) 

?r«rT (1.15) Jr 1 1 

larg (IfS^OKIwt/i, Ui>0 r=l, ..., 

M/>0, cr,>0 

larg (zi f^,>0 i=l, .... r % 

^(i) ^ 

i?e-^/> 4 -v 4 - “i-T-o'i ^ > 0 » 

i?c-fp+v'+ S (iJ,iPi+(TipA )-< 0 , 

ai, Ui sf^ro: (1.5), (1.6), (1.10) SrCT ^ f I 

P ./, Q (i, !2<'> ./> 

i=l-^ j=l^ J=M<» + 1 -^ 7 = 1 '^ 


(2.3) 


p(t) 


(i) (I) 


P Vi ^ ^i f ^ '*'» 

j=:mi) + \ ^ 7=1 


j8,=max Re |(gj — l)/<j/ J;7=l» •••. *=1> 


..., r 






f 0 ( 1 x 1 “) ^ X % 


(2.4) 

(2.5) 


Lo(Ixl“') sTf f X % 

<j>[f: s]^ ^(s) % ^ ^ ?r«iT (2.1) ski qfr^frf^ o^is+lf^ 

^>Ti’vyT ^ ^ ^ I 
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3. ?r gwf 

» 

w 5^ if p- (2.1) gTTT 'Tfrmf^ % f® yiraTTf ^ ^ srr?*- 

^ €Vfir^ -^'tT I ^sq-srimf % ^ t ^ ^ ?nTT^ ¥TRncf 

Jr «Tt I sfr # f%%Er l^srfgirf 1 1 

1 . 1 : 

5Tf3f 

<f>,is)=Q[Mx)],t=l, ...,k (3.1) 

It eft 

k f k 1 

S Bf ^t{x)=Q \ 2 Bfftix) I , (3.2) 

L J 

sr^ftf Bt it=i, .... k) 1 1 

W ^ ^q-qrf^, K gtfticr ft, 1 1 ^ 5511 if X »n>irftJTcr: spf^' 

^ 'T^tTper (3.2) %£r I fq? ftrRfirfecT sr^r^sr ff^ ^ 

(i) 2 Biff (x) ^ 3T??Rr5r 0<X</! (h>0) if arf^RiTft | ^r*?! 

i“l 

(ii) 

,,, o, 0.0-. (M', N'Y , ...; (MW, iV(r)) 

\ Ksxy-^ H 

P.Q:J^:IF\Q']; ...; 2«^>J 

^ {(^P? (®p );=is •••> r)} • • 

1 

|^{(^Q> (fia )f=l> r)} • {{^rI {^r ^r )/«!> ..., f)} : 

{(^poyp/)}i •••5 {(Cp(r)> yp(r))} ^1 

' ' (f) (r) I 

{(^Q'9 ^Q')}» •••j {(^Q(r)> ^Q(r))} 

^ ft {x)\dx srfwPc^ frm I \ 
trx 
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^TffT 


srif 


f,(r) ( 1)* (1 "i"^)n: 

W- t ! (m - OKI +f-h ’ 


(3.3) 

(3.4) 


S [ ^u||<: q-y m % f5T^ 'rPc^Tlfq-er sq-TT^lWcr ^TFR | I ST? IRT s^Ttf) =fif 

^iir«r =^Tf 'Tf<^fe?r'//-'B^ % %r?r?T w??r ^q^ft^r q^ 

„ .„ jO, o:o: (M', N'); ...; (M(r\ mn) fz, (xyi-) 

\ (^)^ " H I I I dx 

Jo I 


_1 
H-r 


P,Q:R :.[P', Q']; ...; [PW, Q<r>] 1^^; (x^rj 
PiPr HT r o • --] - ; ...; — 'I 

U, IlL^ ’ i 


^ I P • Pilur'"'’ 1. 


I 


J 




H {p:~ 


' zPlIpr’ "'\l^r-ilpr 
1 r r 


Zr_i j 

j 


=H 


N<’^, AfC) : o : (Af', i\^'); -: ■^‘’'’) 

g<r>^p, i>(r) + Q : p ; [P', Q']; ...; [PW Qfr)] 


(r) /Pi (f) \ \1 

ypif) ' ’'?(’■> Li, -,r-l Jt 


if] 

.L 

;i‘'’ • 

li “e'^’ ■ 

l^T 

°<3(r) > 


L 

(r) 

ly ^ ■■ ^P(r) 

Mr 

^P(r) ' 

(0 p 

^P+®P "^5 

w 

ap — — 


\ 

l^r 



N 



Mr 


I^Cpr.yp/^l; ...; 


(3.5) 
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^ra'R wm 


fr (r^l) (f-i> 

sr..)) 








(3.6) 


ft? 


M; >0, Jie (/>+ S Hi ai) >0, 

i=l 


jRe (p+ 2’ /tj- ft) <0, [arg (z^ s'*?)! <| ir ft. 


Z “1 


ft->0, (z=l, ..., r) ^ ai, ft ft s?irwr; (1.5), (1.7) rr# (1.10) STTT 

ftft ^517^ t I Tmftniar (i.7)'?n:Tfaft [Xj, ..., Xr] ^ fJTftrF?rftrf%^ 

^ srm I 


4>t {s)-- 


( -\y (I+h). 


ti (m-ty. (i+M), h 

i^l 


^ ^ (Pvi, ■■; Pvr) {P4- 2’ (ct, •/>„/) — 1} z 

(i) 1 

r f * *1 ^ 

n I ft ip,i) (ft)pr,-, I, ^ ] p^£ p ^._^ , . 


J L 


^-1 1 


zP-iIP"’ zP'r-llP'r [’ 
r r J 


(3.7) 


(3.7) ^ ^ sfK t srft ^ 2r-q5?T?r1r (2.6) sitt ftrin ^t^tt | 

5r«TT (3.6) % ftift % srft^sr | i stct: ftrzrir 1 % f zr qr^ | ft> 


. f: H' 


H 


o,o:o : (M', N'): ...; (M<'^>, iV*'')) fz^ ( 5 ;c)'‘i ■) 

>. <2 : : [P', Q']: -I [P^'\ e'^>] l^'r (sx)Pr J 

o, 0 : (1, «'); ...; (I, «(r)) I-ITj 


9 : [P', q'+iy '...; [/><ft 1] j 


(^) dx=^ ^ (s) 

i=o 



^ f%T5r%ffe5?r 


371 


(1 + M)n 


E E j, (p^j, ..., pj^) 


Mr n H, 

z=i 


(i) Oi.-'-jOr”® i”0 


n { 6 i (Pbj) 
j-i 


(-1)^2 

!v,- 




(-ly 

?!(m-r)!(l+p,) 


P\ 

s 


»■ r 

^ (°’z ^’oi) 1 — P+ E a I Pj,j-)-i-f 


r T 

H I p-1- (°'/Pbi)+^; 

I ^ 




/-(■,>0, CT/>0, jarg (f,- s'^0|<i Ui, Ui>0 /=1, .... r, % 1%^ 

larg (zisi‘i)\ <i It Vi >0 z=l, .... r % 1%^ 

f A*” 1 

J?e (p) >0, i?e ^ +P r aj+or^ — J )►>0, 

I ' j 

r f • *1 

■Re •{ P+ ^ ( Pi A' +°'i^/ ) )-<0» 


(3.8) 


a;, ^i, /8*i, [7,-. Fj m. (1.5), (1.6), (2 7), (1.10) fT^TT (2.4) 
^ ^ I I 

f?T^m 2 : 


^ ?fr 


<j) {s)=s Q [/(x)] 
(j/ 6)=5 S [/(fcx)], 


(3.2) 

(3.10) 


<7^ srw^ir I cr«rT/(jc) w ^ | (3.10) ^ ftfrr 1 1 


^Tqf^ SRJFcT I 1 
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f^TifTr 3 : 
!Tf% 


<f, (s)^Q [fix)]. 




jo ^ ( 5 ) ds= 


1 


^ „(i) n,...,Vr--f> 

[My IJ Hq 

1=1 


^ (pBl> •■•> Piif) 


. r 




H |^p+ ^ 0 -i P,„-V : , ..., I 


P+ i: (<T, p, i)-v 

z -1 


j ^ xf’ ^ fix) dx. 




(a) j^ x^-^fix)dx cr«rT [ s"“ is) ds f?nc^^r: arf^r^TRt | 

(b) fix) jc=o, c>o, % ?rTjft' 3 T ^ 4 r<«i 4 ^?rr | 

o(x®'). Re (v') >0, X % % f^3r 

oie~^''x). Re (v") >0, .x % 


(c) fix) 


(d) Re ^ p— v-r E (p,- az+o-,- — ^ ^> 0 , 

L J 

JJe-^P— v+ 2 ;^ 


|arg Zi\ <} IT Fz(F ,>0 z=l, ..., r % %^) 


(3.11) 


(3.12) 


larg fil Ui iUi>0 f=l,..., r % M) 
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SRrf^ ai, Pi P*i, Uj, Vi % ^T^TFJT 1 1 (3. 1 2) % sftT w 3n% ^ 

^ (3.6) STTT ^ ^?rr ^ITOTOT sr# I 1 

grirTfe 

^>Tcr% f5T^T:f?r qn srTsrrfcr | ft?(3.11)%^Tf 'Tsff ^ s""’ t 5 ^ ^ ^mr 
^iTT 0 ^ CO % ^ s %• KH5T ^fTT^F^nr ^ <TfK^fer (sft % 

srf^sff % sRntcT I) % ^ sRT Jf (3.5) srcr nSr Jr%T-wRn: ^ 

5Wt^ SPT 1 

fkiw 4 : ^irrwlira «nHafiH-n\e^s>r ^ 
irf? 


<f>x (s)=Q [A ix)] 

(3.13) 

^«TT 

h is)=Q [/,(x)]; 

■ (31.4) 

^t, A {x) ^ A (x) X^Q % Tm ?T?rer I, ?ft 


J%i (x)A i.x) dx= j ^ (x)A (x) dx. 

(3.15) 

(3.15) ^ ?>ff €TrTfr^ f?T^5Tcr: srf^TOTfT ^ > 




^'T’T% ^srmt 1 1 



:5/4 


sr'frT? ?r«rr 


fHW 5. 
Iff? 


ft dt 

^s=s [/ (x)], 

(3.16) 


1 ^ 1/s ^ (s) ds=s ^ J" , 

(3.17) 

777 (3 

.17) % TTRTT 7T 3T%7c7 ^ 1 





^ (j:) '^f(x) (3.16) gKT ff ?ft f^TinT 2 ^ ^ 71% | % 

<!> (slt)=s P [f {tx)], (3.18) 

(3.18) % 'fl'lT 7§Tf Tft % gwr 7^7% cr«IT t % % ^ft’TTsff o % oo % ^ 

^ 77: fl? 7T% I ^ 


I ^ 1/f ^ (sjt) dt= 5 ^ ^ H 


o,o:o: {M', NJ, ...; (M'^ iV<»-)) 
P,Q:R: [P', Q']; ...; [PW, giDj 


zi (jx)'‘i'i j_| ® : (1. ”'): •••; (1. «'’■’) 

r, {sxyrj p, q : [p', q'+l]; ...; [p(r), ^(D+l] 


r (i'^)"! 1 -> 

\f(tx)dx\dt, 

> (sx)'^r J , J 




% wnr Tit 7f7:7i%5r 7>7%*7T 31^7 3a7 tcTT | 


=s: H 


o,o-.o:{M' N'); ...; iV<rt f (sx^i '\ 

1 i 

P,Q:R: [P', Q']; ...; [P<r), giD] 

0,0 :(!,«'); •••;( 1 ,«<^>) r^i (^^)''0 


H 


P. 9 : ip\ 9'+l]; •••; [p'’'>, 9‘’^>+l] i.ir (sxyrj 

fitx) 




(3.19) 


^5Rr f% TTJTRwFr sf?7 77 TfTTcnT 31^177 ^ I 377 %, (3. J9) % 7T7 7§T % 7^ % 
7f77^ 77T (/=j/z) 75r % (/=«/;«:) ^ «nftc7 ^ Tlftr ^ 37%) ^ | 




fgggfM^ qfrgfer gfg?: 
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fggg 6. 

gfg 

lls j> (s)=i2 [/(X)], 

(3.20) 

t gt 

J ^ 1/j (i) is=5 jQ 1* l/’'/(v) dv j 

(3.21) 

ggg 1% (3.21) 

g ggiq^g q:T gfer?g p i 



1 1 srt^ %'^ i?rt | % w ? r ^ t 
^TTn^^nr o ^ oo ^ ^t^rr % ^ o % i ^ t ferr ^rrar 1 1 

■^qa^JT 

twr 6 qft qfTEPFPTT % arsr>r fir qr^ f fqr 

\ls ^ (s) ds=Q [ f" l/v/(v) dv |. (3.22) 

^qq1% I I 

fqtW 7. 
qf? 

j>{s)=sQ[f(x)dxl ^ (2.23) 

ft ^ . 

-5 ^ (•*)] = •!' ^ ^ ^ 

gw grgf qjwf ^ (x) ^f(x)^ arfeRg ^ sftr % gw ff i 

gqqf^ 

fggg 2 % ar^gR, Iwg 7 qft qf^qjcTgT % ar^g fg qw I % 

j,{slt)=Q{f{tx)\. (3.25) 

qfiTJTTg (3.24) q?t ^grfqg qR^ % fg^ fg g^ (3-25) qit t % grq^r g ggqifw qR^ t 
sftg fq^g t=i Riqt 1 1 

ggg^g 


fggg 7 qg gR grr gqgtg q>'g% w q# I fq^ 



376 




(3.26) 

^ (;c) T^/ (x) % ^ srferf^ ^ afti % Ha’?r ff i 

f%«W 8. 

jrf? 1/5 (5) 1/5 ^2 (5) fTIfW: /i (X) ?rsrr/3 (x) % P-W^x ff /j (x), 

^HTT/j (x) x>o % ?r?rcr t ?ff 

[SI [So ?] 

wm % (3.27) ir xn srir^ fr i 


^ qT^- 1 % 


p [j” ^2 o)/i (^3^)^]= fo ^ly {{I ^ 

o, o:o: {M', N'); ...; (M'^ fzi (5x)/‘i'l 
^P,Q:R-. [P', Q’]; ...; [P'^, e<^>] Lr'^ (^^)'‘^J 

,o.o:(l.n'): ...; (1, n'*-’) UiCf^rn 


H‘ 


H 


p,q--[p', q^'^+l 


Ur (■s:^)"'- 


/j (xy) dxXdy 


= ( 4>2(y)<f>i(sly)^ , 

Jo J' 

^ tsr ft i ^ jnnx fir | 

p [ j” (y)fz (.^y)^] =1” (y)<f>2 isiy)y . 

3R- JTf felHT ?n(5r I f% (3.28) TT^ (3.29) % ^feiiT q^T wnT | I 

f5Tf?T 


(3.28) 


(3.29) 


1. ^Tlqi^tq, '^T®! ?nTr^ffT?r, f?ro qto. The i?-function of one 

and two variables with applications, ?rPJ«i fftm qfer^r#, ^rf iRW, 

1982. 



377 


tT?; 'Tfr^fk^r 
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ct«TT 2-4 ^ ^ afk 

% ^ SRTW 

TfttrM fiT«T, ^3^ rTsn 

fftr 3T5»nn, 

•fglT^ W Tgf f^f^T5nT, ?HT|raK 

[ STTH-I^TtI 9, 1985 ] 

53rd?T 

f^PCR, ^f^nr 1-. 4-^ ^ snft»T ff«r t fmr ^rrar | i ^ 

^^spfnsfr I cr^n’ 2, 4-it 1 1 arf’r sttt ^ ftdit ir 

^ STKT^ f5fe%^ ?i«rr fk^T %■ sTf^’^r t?; t^ar w i ^ 'TPrr wr 

'f% ^ fsr^ir art ^fsrff % 515^5 faf^iT 'srrar | ^ft % # 5 r- 3 f^ srs^r 

5r?rT^ Tf^rT | 1 ?R:f f^rcnr % ?rT«r 2-4 ft a>T snT>T % f^srur ^ ^ 

% ^cTT I I fsr^ir ^ ^ m 3tT3;^T«T ^ti it?rT 1 

Abstract 

Effect of Ziram, Atrazine and 2, 4-D on the germination of triticale and Vijaya 
wheat. By S. G. Misra, Umesh Singh and Ambct:sh Tiwari, Agricultural Chemistry 
Section, Department of Chemistry, University of Allahabad, Allahabad. 

Ziram, Atrazine and 2,4-D are widely used as pesticides in agriculture today. 
Ziram is used as fungicide while atrazine and 2, 4-D are well-known herbicides. It 
has been observed that when these three pesticides are used in soil, they ^^t 
germination of triticale and wheat. A mixture of Ziram and Atrazine is useful for 
the healthy germination of triticale, while a mixture of Ziram and 2, 4-D is bene- 
ficial for the germination of Vijaya wheat. Ziram helps in inhibiting fungus attack 

on the ge rminating seeds. 

M t I, 

% 3f5q?«TFft xm^fr ir ^ fen 1 1 ^trct ^ ^ 
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ft-sr, 5i«rT fcr^ 


% IT^ 'f^RlT?’ (r^^-sr?^sT^ ^T?srPff2pT^f%H') ®PT STJftq-, flffTST? SRT 

^?3Tf?5r ^ 5PT ^ ^TT TfT | I f ^ ffrq^ if 

51% snrWf % srpTT ^ 1.5 ^ 3 iri| t |t ^rmr | i ?fV ’ttitt 

’RTT I 1% KTRcT ^ ^ 60 sr1%5rcr a'?' f^'erfEa' ft ^tt^tt | i ?9t sm<; 

‘^fsR-' ?r«rT ‘2-4 ^n' sr^fr^ ^RTS’^K-f^enir Jr ft Tf t 1 1 ^ arfsra' % 

stfsr^T 1 8 irrf ^ ^m^ft Tf TTfrr | i | % f ?r ^ ^ sftffTfinff % ¥T?r^ 'r 
^ ^ WT^ft 'RT^r % sffTor q"?: «rt sr^ qiwr ftqr i shf^ct rnsr-q^r ^r 
ff qr r^TTFr, sftT 2, 4-^ % ar^rr^ m sTEJwq- qR^ % % snftJT i 

JTiftnTrRSp 

iR5?r srsinrsT % mr^ftq- ^ argnsrpr qf!:<4?, ^ aiH ‘fffe%?r’ ^ 

f«rT ff ^T ‘f^^rqr’ fnrq? ar^n^ % ^ i sftarfT^ft T^rmt t f^TTR, %|??rR 

HtfT-wft f5Tfir%^, ^ ‘qffTT^-qR’ % Jrnr % cr«TT q^qrR^fsrf ftr^r 

4T3rf ^ STTH fw »m i ‘2, 4 -€t’ 3{^^ fir«n^ ^ arifr fsrr i 

sffRjr qrT^ % RTiftsT ftf|t q^TiT Jr ^rr^ft q-f f^?rqrT Tt-rT^ 7-5 qr i qft 
RTTfeq) % 4% qjRft Jf fJrf?q'rr Trrq-T ^ (200 mq arfcr qjTRr) f^qr i w 
ftr^ ^ ^ft^qrfarqt ^ srrf qrarr# q^T ftr^Y % msr 5Rft-q1% fir^rr f^nr qq-r i rft^ 
sftqrfnftrqr % 5 ppm 10 ppm ?rF?aT % qt?r f^rq^T ^^r^r 10 ftro ?fto arc^qr 
^ ftft ^ ftr^Frarr w i ^qqift 1 5r>ft ^r'tqqrftrqf q?t sr^-sr^rq- qqr f^rTiq % qjq ^ 
^qqiT gfS-qfqq qq i qqqR w qq>R q— 

qWT ^ qq gRS-q (qt^T— 10 fqqto) 

K fqqqq 

A 5 ppm f^qrq 

B 10 ppm fRTrq 

C 5 ppm ^fqq 

D 10 ppm qaif^q 

E 5 ppm fqm-f 5 ppm i^f^q 

F lO ppm f^<iq-|- 10 ppm ^aifoiq 

G 5 ppm 2, 4-qt 

10 ppm 2, 4-qt 


H 
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^ ^ snfTT^ 

I 5 ppm f^ir+S ppm 

J 10 ppm fsr^j - 10 ppm 

iriT% ^ cr«rT ’if“ % 1 5-1 5 ?t% sf^T sr?^ fer 

stT^ ^ (?nr«T^ 20 ftro ^ 0 ) ?r fii^ ^ w w i i^rrf % =^q, srref 
afk ^ sf^fei ^ sTim ^ 1 5rra 'rirwirr i t ^ | sftr 

i5r%5T?r sT^TW f^irr w 1 1 

rl«n 

3ffT»>r 

ft^<iT (K) ^ fer ?RT 86 srfcT^rcr sff’Tir fsrr i 5 ppm ftrxm ftr^ri^ % 

A *r ^ % ^iTR sTfT'ir fSfT 1%5=5 sr^ ■^3'T'^Tfcr sr^ ’m§r ^ 

sifTW ir%5rcf ??HT srftRT nff ^ jptt i 

5p2r^?rT5ftf^pFr €P5?rT(5ppm)% sifTw f^rr 3ffsr^(l0ppm) 

% 5rV taf^pTJT 51%^ ^ anxft I ifrrf:?rT?fV ^rfsR ^ '?iT ^ri'Sijr ^arTaTfaRf^rFScrTfFff 
% |t softer ^ 'R qjiiric»T^ srm^ q?! i qff, qq?r ir crqr m^rsfV ^ 
q>ff qp^cTTaff % ^q=qTl% qq^f t qrqqr ft?!! >tptt w i t 40 sr% 5 Rr 

TT qiqqf ^ sftr ^rfsiq ^ ^ ^tfs^ qt 32 qf^er qt^ff ir ar^r i qq% srfsrqr 
qrq^ arfsr^ qr-s'crr qT% qqw if ^nrr i f ^r qq% t sf^^cT sfrr qrqqr 5iif qtaff ^ 

q%?r?r qrrqT-qTTqT qr i 

spftq ?m 'll;?! % snq qr % wiqrqr^ ^qq; % srfq srfgq? q%qq?ft^ it^ |, arcor^ 
qnqrqr# fqm^ qqw fqr^ q^ i ^ qr?:% q^ f ^ arrqr^pr qfrqrq i ^srfqq afix 
farTTTT % qrq qr^qq qrir q% ir arf^ 72 qfqqq q^r 3ftq«qrqq> q|lf qqr t q|t qff, fqqrq 
qft qpqqr q^ qq ar^rsrTfq srfqq (80 qfqqq) st^q isrr sfk qqqr ^ ^ qqrq qff 

qfT I qqss | fq fqft t f^q qrqq % qqq qr qqk qq ftrrr | sftq ^ % 

qrqq af^qq^ aram ftqr 1 1 
qg* it aifqq 

qf 'fqqqr' t ^r fsfqqq qq fr qfqqrq are ftr i iirft q fqqiq qr ^ifqq q't 
qi-srai qfT fqq qrq qq 3f|<ui qfqqq if qql srrqt i qrqql i it qf“ % at jqq qq iqqm 
qqr tifrfatq qr qqrq qq^ | i 

ifg" 'fqqrqr’ t m fqqqq qqir it qqr ^rfqq % qqqrfqq qqir q qrarf it qqq 
fqqfqq farr i fqqrq aiVq qqrqq-qqrqq qpsqf % qqrq % qqq % fqqrq qq ?ft 
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fir^r, f?rf crm 

srf^^r t snTiTf^q- ^rofTcrr ?rff i f?r % 

5nTT^ ?rsrr slf^ irfcRra- if arnfV Mt^^3n=jr ?rn7?rr?ft 2, 4-^ ^ 

snrk I" fw nsrr % aff^or t itfTp«r 1%% i 2, 4-^ % iw^r 

^ arfsRT qfcmir srro fir i 

2,4-fV % srmir % ?r^ arfsw |3 tt' i w 5n^?TT?ft % jr#r ^ qrr fer 
rRT ?ft ar^T^ Trsq-q q1% ^ ?>rT | fi5?| grR t arrst qrrf q % aff x’q qfera- 

^gr'T ?r ^ qrq Tf arigT | i 2> 4-^ % snitq % % arrsPrJr t fft qjift arRt 

qf ^ ?rq5 ^TiTTK qff pr i faroq # ^ ^nRrrraff % jpftq % qf' fqann % 

affTW # arRt arifw^ qRt qq fT qiqq Jf, 2, 4-^ q fen I farm 

sft 2 , 4-ft qft firarT qrq firf)" *f sRtq sftq ?fr afftn qfeicr q ffe |l afk 

faRt aitq 'yjfcrqr qqiK |t r i ^ farTW aftx 2, 4 -€t an arfsR) 

nTfS'nr qrar (10 ppm) ftrsm arftR nr^R i imarr J n Pram ^'t arqaar arfep 
affTW farr aftq qfqqr T%r q| 1 

^ RiR fefeqn %■ fn^, f^qpT aqr ^Pr ^ arfiraF arFsar qrar qfe ar«rr qf 
(fqarqr) % fe^ farTiq % arT«r 2, 4 -€t 4>t arfsrq? amsarr nrarr ^ anar qn Pto i 
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H[Zi,Z 2 ] ^ 

iTHo q?To t?t ^£tv: %%5ft fgfen (^o So) 

[ srr^— !|?r 17, 1985 ] 

5 r? 55 r Jr % g^rr^TB^pj ^ffr^cT sftr ?> sr^srr Trfwjff % 

(Arguments) fiRT W t l JTT^ Jr BTO' 

^iTTqr^f f^r^Jr qr^rB g^ ^fJnrt |, ff [z^, z^] % t tr^ qrt^ 1 1 =gf<p 
^ ^ H [zi, Za] ^rrJr qr^ srw^cr sqrqqr q^r^ff ^ ^ | srer: f^r% srmff % fef5rfeF??ir 
Jr srJ-qr mg' qf<''Trq i%fw ^sff % ^ Jr fn?r qrt: 1 1 


, Abstract 

Some expansion for the F-fnnction of two variables in series involving Jacobi 
polynomial. By Ashok Kumar Ronghe, S. S. L. Jain Higher Secondary School 
Vidisha (M. P.). 

In this paper few finite intergrals involving product of Jacobi polynomials 
and F-function )t two variables of generalized arguments have been evaluated. 
These integrals have b 2 en utilized to establish the expansion formulae fox 
function in series involving products of Jacobi ipol3nriomials since, F-function of 
two variables is quite general /unction in nature. On specializing -the parameters 
of the functions involved in results, many new as well as known relations may be 
obtained as particular cases. 


1. qt ar^ TTfOTf % qjT g'BT tr^ fiTTM [4 p. 1 17] trqw fen cr«rr 

[5 p. 226 eq. ( 1 . 5 ) Seq.] ^ ^ I 1 

^ 2 ! iPf'i ?ji^j)vql * 


or 1 O' 1 ^ll 

[Zi, Z2]-F|^J 

i Ji, (I) <^3 (Jl) ^2 


J_ 

'4,72’ 


(1.1) 
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(f. V)- 


n r(i- 

J=n 


-aj-{-aj^-\- Aj'^j). 


Pi 

n riaj- 

y=7ii+i 


■aji—Aj-r}) U r(i — bj+^j$+£jV) 

7=1 


( 1 . 2 ) 


Wa Wa 

n r(\-cj+yjO n r(dj-hj^) 

j=i 


^2 (a= 


& r(cj-Yji) n rn~dj+8j^) 

7 =/i 2 +l 7=ma-f-l 


(1.3) 


/n. 


(’3)= 


ji r(i-ej+Ejv) n r(fj~FjV) 

j=i 


n riej-Ej-r]) II r(i-fj+Fjv) 

j=n» + l j—nts+l 


(1.4) 


( 1. 1) zi IT# ^2 ^ I, sfk feu 5<irTO3^ ^ ^ t sr?fw 

ftnrr wr 1 1 pi, qu n; m, I f=F 


Pi>m>0, qj>0, q^m^^o, {i=l, 2, 3,7=2, 3) 


an^ 5Er«ft A's, a's, B's, J3'j, y's, E's afk F's ?f%cff spt SRlcipP XTftpff % ¥1 ^ feTT W 
t t ^f^ar i ?fFsTH-rr I 5 1%5?ri%%cr ^ffsTnV^'iff ^ft sriftJT f^^rr 


=|RT 1 1 

t 








Pi 

P2 

Rl 

^72 



(1.5) 

R= 

: Z 

aj+ E 

77” ^ ^ ' 




7=1 

J=1 

2=1 

7=1 





Pi 

Pz 


^3 



( 1 . 6 ) 

5= 

z 

Aj+ E 

Ej- E 

_ z Fj< 0 




7=1 

2 =] 

1 7=1 

7=1 






Pi 

?i 

Wa ?2 


Pt 


[/= 

= ~ 



i; 87 - 2 : a 

j+ E yj — 

E yj>0 

(1.7) 


7= 

= Ml+l 

7 = 1 

7 = 1 7=W2-1-1 

7=1 7 

=712+1 




Pi 

Qi 

«»S ^2 

«s 

Pz 


V= 

• — 

£ Aj- 


.^/7- 

^•+ 23 £ 7 - 

- E Ej^o 

(1.9) 


7=‘ 

«i+l 

7=1 

7=1 7='Ws+l 

7=1 

7=778+1 






jarg Zil <|m TT 



(1.9) 





387 


|arg Z 2 I <^v TT (1-10) 

( )„„.( )..fi.( )i.,.( W.( 51^* 

% Ipm: F„ t Ps. ^ Qi, Q%> 03 5TTT ftjiTT W I I 

siqg- if ^ir fH’Rrf^cT 'Tft’qmf snft^ 1 
P (l-x)p (i+x)P Pn’^\dx) 

J -1 

(-l)«2P+^+^r(jS+W + l) PfP-a+l)P(P + l) p r-A,p-a4-l.P+l;2 1 

“ «! r(p-a— n+1) P(p+i3 + n+2) * np-a-« + 1, P+^+n+2J 


(l-:c)“ (l+x)'' pI"’^* (x) dx 

(_l)n 2"+^+^ r(a+n+l) r(o--j3+l) Af+1) p tr-^f 1. cr+1 t 2 
= ■ n! r{<7-jS-n+l) (a+a+n+2) ® 2\o--^-n + l, a+a+n-h2J 

( 1 . 12 ) 


2. sT^^irnr if ^ wr% ir ^ 

TTftRf % «RT iTriTT^ I ^ qf^f qJT SHtH 77 [z^, zj % 

if sp^if I 



(aj) r 

(i-x)p (i+xyp (x)flr|^ 


Zix;‘(l-;c)«1 

Z,xv (1 -x)“J 


dx 


2P+^+i r[(j8+w+l) *5^ (—1)^ 2^ m2,W2 ' 

_j ^ 

rzi2® (-A; /x.y), (a-fc— P; S,a>) (— fc— P; 8,w) Pi; Pj : Ps , „ , ^ - 1 (2.1) 

[z, 2“ (fc-A; p,y) {a-n-p-k; S,a>) {—l—^-n-k-p : 8,<uj) Qt, Qt, QsJ 

gTTTjp^ (2.1) qf^sr ^ ^ 1 1 

;,«nra^,y,8 Ttfttrt 1^? isr 

jje (j3)>— 1, largzil <|™, jarg Zjl<iffv 

Pe[(p)+ S.j{djl8j) + ^{fjlPj) +!]><’ 

KKwa KKw* 
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3r?r>p fiTTT 


Re [(A)+m ( 4%) + YifjIFj) +l]>o 



laR) 

(l-X)P (l+;c) P„ 



«! 


f ^ ^o,nj4-3; /M2,«2 : /Ws./ia 
A-o /’i+ 3 ,^i+ 3; ;72,^2 :jP3.?a 


pi 2^* 
^2/* 


(1 +A-/:; (a-p—k; p,,fi) (-p-k; fx.p) P^; P^; P^ 

(ll+A; M,/i) (a+n—k—p; fi,p) (-] -p-^-n-k; p.,p) Q^; Q.^; 


(2.2) ffTF^f^rfer % 3n=?r’Tcr tsr t i 


^rf^rsFsr p sRPRiT^ cTp^^rf^ -^rf^ | i 


Re (A)> - 1, Re (^)> — l, [arg Zj\<iu ,t; [arg 2j|<|v77- 
Re [(P)+ u (djISj) + u (fjlFj) +1]>0 

Re [(A) p (4"/4') ~P (fj/Fj') 


(l+x^ P‘ 





Zjt X#* (H-s:)*] 

z^x‘y {l+x)^} 


dx= 


(_1)« 2'"+“+i 7’(a+« + 1) 

n! 


Z + Wa.Wj; 

hr-o k[ /’i + 3,9i-3;,92,9j;j73,g'3 

\z^ 2* (-A; p,p) (^-<T-k; B,m) {-k-cr; a,, 8 ) P^; p^; Pj 

lz2 2" (^-A; p,y) (^-^n-cr-k; 8 ,w) (l-n~ k-a~p; S.co) Qi, Q,; gg j 

(2.3 ) srf^^sr % 3TT?nf?r tsT 1 1 


p, Y,Si^o> srsfTcif^ TTfsirat I iT^ ^ 

^ I I 


Re (a)> - 1, |arg Zj| zhuir, jarg ZjI z^vn 

Re [(.k)-f- u (djjSj) + y(fjlFj) +l]xj 
1 <j</M 2 l<j<m3 
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Re [(a+S) idjlbj)+w (fjlFj)i-\]>o 


il 


;cX (1-X)« (l+JC)'' Pn 




2. {\ + X)l^lxl^ 


^-0 fcl Pi + 3, (7+3 -Psii^z 'Psj^s 

Zi 2'‘ ( 1 +A— A:; /j,/a) (jS-A:— <t ; fi.fi) (o-— A: : /i,fi) P,; P*; P 3 

Zj 2'‘l(l+A; /i,f^) (^+n—k; /x,p) (I — o--a— «— A:; /(.,/x) g*; gj. 


(2.4) 


(2.4) Pr^vrf^rftRT ■Erf?!^ % sp^ar tsr 1 1 
Srf^'BT P ERTc*r^ Tif?r 1 1 

Re (A)>--1, Re (a)> — 1, jarg z^j ziurr, jarg ZjI <\vit 
pe[(o-)+ fi(47Sj)+ i^ifjiPj) +n>o 
1 <y <^2 1 < 

Pe [((t)— ii(djl^j— fi (fj|Fj)+^>o 

(2.1) (1.1) % ^ 3p^ TTfwzff % ^ ^ 

f^^q:-5#3r ^ 3rfw3> I ^5!rT % sf+ ^ sr:^ | 1 

Iff Tf^d'fr Erflra'fsfi % 3r^?r tff | sfl^ srf^rar^ 1 1 ^ 1%T?rf%1%cr hth 
fteiT 1 1 

< p x^+‘>^+y’» (1 -xy+^i^‘^^ {l+x)P P*“'^ ix)dxy di dv (2.5) 

3R 5nrar 'fiw ( 1. 1 1) ^ ?r|PT?rr % sn^fep it ftR- 

'w Rfr itcfT I I 

4 TT^ jpi 1 Pa 

(— 1)« 2P+»£+‘-»”+iS+i P(j3+^+l) r(p+Bi+o}^-a+l) r(p+8j^+mT7+l) 
n\ jr(P‘f — a+W+l) r{p—h^‘toyri-\-^~\-n+2) 
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f iTR 


r Pt"S^"4" <oV <1+ 1> p+S^“h <!>'’? 'I' ^ 

* *L p+8f 4-0)’? — a — n+ J j P + Sf +co’?+w+^+2 J 

aw 'RT4' ^ srfksJItF TT afh: ifr»r g-’TTSR^ vr 

^ ^ [2 p. 176(75)] ^ f% (2.1) t ^ ^ I ' 

siTg- ^ ^ sr^T Trftnff ^ ’rftwr^ (l-^) ^ (2.1) srra 

=fR^ t > 

3. ^ ar^^rnr ^ (2.1) %■ (2.4) ar^snft’r ^ 44+t 

H [Zi, Zj] % ^ ^r 3Tf^3JRB =5rR sr^TR 4?) 4«TR4 T eRTTT | 1 


x^ (1 — xy H 


Zix/‘(l-x®1 

Z2 XV (l-x“J 


(3.1) 


2P Z Z ( -O’- r(l + a+p+r)(l+a+p+2r) (-1)* 2h 

r-o k-0 /"(l+a+r) k\ ’’ 


^o,ni+3; m^,ni, m^,ni 
^^1+3, ?i+3;p,yt, Ps.^3 

[zi 2® (—A; /i.y) (—k—p; S,&>) ( ~k—p~r; 8,w) Pi; P^; Pi I 

Iz* 2“ (fc— A; jtt,y) (r-p—k; S.cu) (1 — a— r— A:— p; S,<o) Qi, Q^; SaJ 

f%??rR ^ (3.1) srfg^Fsr % sprimr tsr 1 1 

irf%sr?a- n, y, s aft^ “> | ^ ^ % 5511 


^1 


S'>0, P>0, Re (fi)>~ 1, larg Zjj <iuiT, |arg z,l<ivir 
Pe[(A)+ l^(djl8j) + yifjIFj) 4-l]>0 

1^7 <nJ2 K7<m3 

Re [(p)+ 8 (djlSj) + a. ifjlFj) + 1]>0 

Kj^OTj l<7<wi8 




3(l-X)^/X^ 

21> Z Z (- 0 ’' P(l+a+^ + r) (l+a+i3+2r) 2* 
f~# ;t“® P(l“l"fl4*0 At! 



'i5?nT5f?r if 


391 


o,n^-\-3 : mi,ni, mt,n^ 

/’irf'3 ; ^1+3 '■ Pi.,<l%, Pzi'iz 

r2^ Zjj(l-f'A — k\ ( P P'iP) { P ® ^2’ -^s 1 

U'* zJ(14A; P,iJ.) {r-k-p\ p.fi) (l-P-a-^-r-k; p,p)Qi; Qz, Q^\ 

f4??rn: ^ (3.2) srf^g- % sinnT^r tsr 1 1 

sr%^r£r P sprr?n?’ x:Tftr 1 1 

.^>0, i?>0. Re (A)>-1, Re (^)>-l, jarg Zy\>iu7T, jarg z^l >ivw 

i?e f(P)+ P {djlSj)-\- p (fjIFj) +1]>0 
l<y<nt3 

Re [(A)— fi (djIBj) — fi (///fj) +1]>0 

(l+x)<' firLZxX'* (l+x)^ z^x’' (l+x)"] 

(-11’' r’(14-a+^J-r) (1+^^ ,-2r) 

fo qiTFHO 


' • ^2>^2 * ^3>^3 
/?x+3,^i +-3 : /?2.^2 • /^3>93 


[2® Zj (-A,>,y)(o--/c;8,a))(-A:-cr-^;a>,8)?i; P»;P3 ^ ^ ^ 1 (3.3) 

12“ z-i (A: — A; /i,y) (r-cr—k; 8,a>) (— 1— r-k— a— p— o^; S,a») gj, 22» (ia J 

gig' (3.3) % sn^ifcr t?r 1 1 

ST%^!I /X, S, y to ^rffTcTT^ •^?T3Tt 

s>0, R>0, Re (j8)>- 1, jarg ZjI <iutr, jarg Zjj <|vir 

Re [(A)+ft (djjBj) + y ifjIFj) + 


/?e [a+8 (4/Sj) +tu {fjlFj)+n>0 
1 <;<W 2 Kj<mz 


{l + xYH 


rzi {l+xyixP'\ 
[zz (1 +xyixp\ 
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SRfNr f ITR ■d't 


^ r(l + a+p+r)(l-ha+^+2r) „^«,^y 2* 

r=o >S« Al+i3+r) h 

-|“ 3 ! f^29^2 • ^3^3 

/^i+3, J7 i + 3 : />2,?i t Ps.^a 

1 2^ Zj (l-T-X — k : fi,fi) ( — k-or:fi,f^)( cr ^ k '. fj.,ii) Pi, Pj;', 1 (3 4) 

[21^ Za (1 -r A : [i,h) {s - a—k ; ^,il) (— 1— a— a — r : n,lP} Qi] Q2', Q»i 
^ (3.4) f%4:Hf5rfe?r JT^^ET % srfa'w tar 1 1 

S>0, Re (j3)> - !, [arg Zi\<\un, |arg Z2l<iv7r 


Re [(A)- (4/Sj) - tiifjiFj) +1]>0 

Fe [( 0 -)+ fi (djjSJ) + fi ifjIFj) +1]>0 

l<7<ff72 l<7<ni3 

(3.1) ?T HTH' STTcT 4n:t % ITRT f4> 


(I -£ *,. py\.) 


Ml 3r=ar^ I ?!Tcr i ^ % f^rt fr (3.5) % tttf 

{a,|3) 

(1 ~x)<^ (1 +x)p P„ ^x) % 2 «TT |3fr?:ftHT-l?r+l ^ftTTTsff % 

1 1 sr^cf ^ ^ 4?! ’rfwrr (2. 1) % ^rsTT crfaffJT arfTtf % 

^iPw^ifli 5^ % 44)4 % 4tfe?r qf^wnr srira 1 1 

(_l)«2Pr(l+a+|3+n)(l+a+i8+2n) 2* 

'’“ r(l+i3+r) kl 


^o,ni + 3; m2,n^\ 

i’i+3, qi + 3;p2,q2 ; P3,q3 


2^ Zi j ( — A; p+y) (—k—p; S,<o) l—k— n— a; S,aj)i,pi 

2^ Z 2 I l,Pi(fc-A; p,y) (n-p-a; S,oi) (—l-a-^~n—k ~p; S,co) 


(3.5) 


i)/„ qJT TTR ( 3 . 6 ) ^ STEI 4 R ( 3 . 5 ) 4 T ^ ^,4 ( 3 . 1 ) srrjT ^tcTT | I ??fV 

jmr 3T3T qf^Tqf qfr sttct 4r 1 1 



fcracTT-5nq^ 
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13:^ ^rfST % f^ ^0 srqv^TT % 5 r% STTITK 5 R^ I f%?ff?r ^ 

SFra- % ^ ^rp-^rr 71=^ 1 1 

1. 3!Tp^515ft, fro ?r«rr f%f , Tm srwr?, Comment. Math. Univ. St. Pauli 1979, 28, 
163-167. 

2. spK^r^, > 7^0 q?ro, Introduction to the Theory of - Fourier Series and 
Integrals, 'Tf5?r%w^, '^pT'F, 1950. 

3. iriwr, q;o Tables of Integral Transforms, 2, 1954. 

4. ftrer^r, fto fro cr»Tr y?rT ,To fto, Proc. Indian Acad. Sci. (1972) Sect. A 75 
117-123. 

5. g f t ?l^«=l , 1(^0 gr^TT #T, 3TTTO J. Reine Angew. Math., 1976, 283 - 284 , 
265-274. 


6 . 


siRo ?fto, fto ii^o ^0 sr^^r^T ^5^?rr^, 1966. 
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